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aaay #fe«©l Mi fowmS. mm ia feli« pp#pai»a* 
tiea ©f ®#ti©iiiiS».|i, prnW'imm^ @@a»«fc£e»# and in laeoholle 
fe«v«ntg«8» Vffela last 100 y#ari it has fe«gttn to flM 
csoijsldfi'afel® use ©utsid# tfa® b#vti»as# fl#li ^«o,d ©®i»t;«iiilj 
witisla th.® last: l|.0 ,lt hat b«@«# ©a® of tli« most vital 
»w aat«i*i«lii ia th« W3?ia»i eli.«Bt,®al itttettoy. 
It tl» pr#.g#s% tiffi# adllieas of g&ll©»t. of e^ianel ai»@ 
m®'@d yearly la th.® fi*©€m©M©ii ©f ae@tsld«liyi#, a©©t£© «eid, 
®thyl me®tat®» ©tliyl ehlerid#.# efchyl ©the-r, aM. otli#F slallas* 
e«p©tisa«:# A» a #®lf«at its um is hj qvHj om 
lifmlt# wat@3?# It i» as in^ertaat stiS'tlBg material is 
aaiKfmetmr© ©f drags#. plastij&% laeqm^ys* polishes, 
pl&ftiei2«i?s., aai .a©e#l@r«tor«« Bwing mrtia®, its 
mii®s to«e@n® a©r© f«l«d ant it has *!»©#» mi®d ia th© pro-
dmetiem ©f #^l0siv@s C#sp®eially «0k$l#®a fwder)* ©h®Mieal 
warfw# gas«s#, and brntaditu# tow s^yath©ti« 
A ®.-«leal aM Sn^tMering l«r.a Staff S#p©rt «iititl«d 
"Ijidmstr'ial |19$2) prtseats sm faterestiog diaemssion 
ia^lmdij^ proimetioa .ft&tlstisss tm rmm% yesr®.# It is ©I* 
am» iiatei^eat t© ©xialae th#a# pipedmetiea 
2 
of la. WkM wma e9pvox±mmtmlf 
250 aillioB p:r#©f galloMj immmimg dwlag Wi® wm? jemm t« 
a M03. <»f l^gO© allllea prmt gsMom is 19l|.5* 
Followii® wm ^0 pT0&uctim m&. m@ of ©tjliaiiol.. i3?0fp«i 
»pli3Ly bmfe mw mm tm m4 ttie- feeest ladmstrl^ 
a«bllis&tioB pm^ms Mm, mm agste wtrntrnd Wm €mm^ oa 
tb# &©• |s tuit^ag la 
-3to#,19Sl,ifai Ahm^ kS^ »illl#ii pmot fs^loas', th# 4«aM 
f©^ tti® «stlJP« ,y©« of 1951 #stljaat©i &% |§0 ailliom |>i»o©f 
V 
fwlm t# 192ft mA even tli® 4®#a<le, aleohol 
trm tai© of st«-i^s' ami smgwt -eoastltsfeefi 
i»»lj lii® ©«*i©»t«l, pr©te#lii©»u tm 193^# 
§6 ^ew m&% ©f th# 0«w®:p«l®l laoAol 
pj»o<lmcfci0ii was ^ f@«siifea%loii ©f a^lMsds, | pep e®iit fiw 
gFida fe»©alfatl©M .«»a qj^j $^hmt 10 pm wiui: ayatfaisiaeS 
t^m #tl3^1ea®# Wm%^ Wm II Hi# a@me® 
^afelf i#e«a#«€ supply ©f' a#l&a»«s» ol»t«lBs.i 
aatuly iima &# syatlietl# plwits.i «tltl»ug^ ®x-
p«ai®i. greatly, w&we imafele t® mm% iii» iimmm^4. t®* 
Mtai, "iottsiiqusalsly ^ ealltA ©a all 'be-remg© 
as»f«te«3PS ©.&tftbl# ©f IfQ-^rtof .ftltokol to switiii 
t@ •&© p:roiaction ©f £Mm«tyial-gr«i® ii&fc©rial.. Ife® t® th# 
f&ot mrnt a©.»t til# fesire^itg® plasts vmm e%%$,p-p&A %•©• hanCi# 
g2?a|jis ealyt tlit©M' vm a im tli# tia® of 
3 
.grstm p3?«#i.etl©« awlag tli® WM*#. iBltiallf - mm& 
wm9 m»&ma ^ substrate, feat !.&%•«, i««m4s 
m»#; of wt^sciF^wi .g^aint, Ah&nt 
k3 of .al®©&sl f3?0ductio» aft •fe&at- tia®- wa» £»m 
fPigmentation #f, grains, 
t© ®xpaiiS, 
siii## it.s ip®#ptioii is 3.ft9 mo& In 1951 tm 
k^*S pm e«st of mm aleohol proauetioii, ^©c&ol 
productios % a@lsi«»is f©mentation^ xisrMch laust laifcli 
til® of aolajfsss in has lewltd ot£ at mbomt 100 
»illi©» ^vm£ gaUoB# y«.a3?ly, aliemt pm mmM of tit® 1951. 
ppotootioxi, mgh-eoit gMia 1m» msa>lj disa|ip«itr@4 its m 
of IMastspii^. «l#diol, If# about on© p©y 6®»1s 
:1s 1950« E<m&vew in 1951 t;h# increased alcohol !?#•» 
suited In m %mmm^ In ^©otol 
f**sl.sw'i^ to sb»mt 26 per ©#mt of ppodmetioa* 
®i# futms?® otitloolE iMieates feat tli# sjntlidtio «le«ti©l 
will eoatisii® %%m *£11 SwlBUt# t33* 
alcohol production *^mw0 is littl« ir«ri»M©» i» »w 
mtsFial co«% s® ^ p^is# of sfsttt«tie •Aeobul lw«l 
off at 25 ,<?© 30 ©e»%s ,a wine gallon <190-proof), Btmm' 
••|>la@tat»p moMases .!« m. ^itfrietiltwia., pr.o4me* it ii TOto|#©t 
to s-iim w:meiMtiem is S10 •pi'iee flmetuatioa i« 
top@ia®i fey 4«a®ad &t %h& f«m»mtatioii iMui.-
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as wst fet mmer^mA 
%& ftrntsMtoe sttgaa?#^. ©iAX®€ fct-
feip® t3le-©l».iie fersitaMtieii -hf jm»%. if p©st£bl®# 
it hm hem ii#®4 tm ©ssltiries tm SAe.©JiiuP'tfieatio% 
%» mlmttmty #^«Miir# an€ d©®» »o% giw mmtmeatm 
iatO' smg«3?«« fb©3?®f©3?©| r®fla@«#at tm Jialt ^tmps Ish® 
li®P# ©f lii#2»«€iii^ til© ©ffi#l®ia©y m&i/m ^mmmt^ tk« eost 
©f wm aatwiali. 
to®. stt.A m^l&6mm%. is mold tii© wssmlt of a 3.0 
f«ia? F@s:©arch ##ji&iet.«<l ia fem* laljopm--
tml&Bf Xmm Stat© 'ioll#g% University of Mm&0 llaif«sity of 
I#fc3?R»&ft, aisi iKw C^®ips .fr©.e«isi»S' e©i^ora.tl®ii. %mg® plsMt 
seal.# ms^g® lia,i pmrm that it .-gltm s.ll^tlf ^#3.a# 
^.i»taas tlit tiiae for ©^l®t« f@3««»tati©% pi«©ime©# 
m&m ^ymat ^©12.8^ 'aai.. em pw&AnmA fsw ateaiaafe 
WW materials.# 
.A»0tli«i* pegsill# fei« aalt is fomsA in the me 
Qt sml»#3?g©4 pa?#p»®tio3aa. A ®r®mt i#ai. of woA m 
hm ts«#a d«» yy at ^#S.. tMrntriBl 
&efflle-al» fe** 1* «i4 Sons, «t at 
til® l©g:I««i l@s©»<ii. Jt lias b«#a foimi 
tiist smdb. p?«p-»ati»s #»a b« ugt4 «§. tffi-» 
et®w.t .aaA .liit3i|>©iisif« .^piwawsts fm aiat* 
M wm^m mi ^mhlms still #xl.st i». r#g«€ to tli® m.s« of 
$ 
m&M pmpm&tMm tm. tk© saeefaarif©f afeai»e^ 
atterlals. tf considerabl© tfli#. testitig ©t' T»i©u» 
Q^gmxims. tor urn @itli63?.ia ®sila©:eg«i eiateirt or la fr®-* 
p-®i?all©a mt a@l€ . Sine# A0p.@ggiXXms Q^mm. ^ 
f©m«l ©arlier t© fe« organiara of choice im ••pv&pmmtim 
of -imM tmms, at liwm, Stat# Oolltg# th# liwtstigatioia of Its 
tti» ia siilture weaned pi»«iisl»g, AxuothBW ©ttatlly 
prwiiii^ fossiMXifej wai pf»©p®j?atlo» of »©ld teana 
IfW'O stoalii# of Aat?®raillm8 nlaer wMeto. b#«a fonaft to. pre-
dmc®' ««il»#3^g©4 culttar© preparatloas- of Mgh. 
t& msli% fraagal pifeparatloiai it was aeeessarj t© 
sfttdy of 'wmpMg o<^o»ltloa -©f' th# 
»©thod of groHiiag tli© ctaltiires, ttrao mad tm^er&txxr& <sf 
aai, fsetoys#. 
Sidi?© 3?«ai»4 Si# p3E?t>blaffl of 'Mow to ©yalmt# ish# aold 
pi»#paratioiis.. ©a# obvious method involvos th« ,#eto»timtioB 
of aetlvity in pi»fpa37atloas. l»i,y wo^keri sooa 
th# sethod used for tsh© walmattoa of aia.l;ji.ji 
'iJjitii®!?, Cl8S$) iyBd,Maia«a? •«!& Wii*%h C3.908)| ¥•»« of- m fa3Li» 
ifeea applied to ftiagal proparatloas* A lafe«r, eritortoa iat#d 
fw.th© ©fiamtiom of p»pa3?stloas, wa® .alplia-aJiyiaB® 
a#ti¥ltf, . itoit&a# «€ 3.imit-'d«afefi»8» detomiuatio'M w®a?@ 
mx% trlod and apposyed. to liaT® gwater 
fh,# p^©M.« stiil 3?0«iA»d, h©w«¥#% itoethoa? a al^l# 
T 
aetlvitf wa# ,oi»- .^mm 
tjpe &t m :9x^eriMmntsil sacolmrlfieation ms 
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glsnis .#n©li Si® • "lb,® fnl.ne3?ilit#|^  aiea?'oos*g.®Ei$.sas siicii M 
ani siolds. or l^'s# aaiserlals l>-spl©y is "stilis#! 
aost •©«K»sa.y as. a source of tmw 'teti® s&c-
'^iia'lfleatloa gfearch, feapley ©ait hm wed for »s«i~ 
its #«^sfeic, »»t fes «ifcMje®a, hy Warn 
m^tim hmXej i.S'sfe#«p#i' 11#©,^, 
0©afc©€- in w®t©i»)| allo»#d, to geroliiat©! mM, finally,' -t^sb 
stag® ©f hm» e«?©-
ivUlj tQm 'Ih&m 
mmj tmtm» is aH. stig## ©f feBte Maltiiag p:roee»«| 
a# molstvx&t cm:y^m supply,, aiwi' tia# all hm® 
thmiw effect oa the production of anylas©# awt oa ^ ©©ler# 
t%mwm'0 •«€ teiBiL which mm t& &m tiwA 
a# iaportanfc hmmm malt' is ms«i tor- tli« iio«t paj^t 
by •!>»*»§ «ai 41 stitle*»s#' 
•' '.Iftspit® Its' w±<i©-«pr0ma m% BsO-t ioe# imm & of ^ 
iJltadvaatages, First, It Is relatively 
Mlm -aat lai's© mvm^s 'satA^lfleatieia*. 
m® eosf of ••til® ^eded for tli# of 'om wlm 
S8ll©ii of iwm'cmn Is 8 t# 10 e®atf#.-'Oy st l©«it 10 
•pm e«at ©f• th^ 'total p2*o<2iictiou Faeiliti©# t&r aalt'ii^ 
«« Halt©4 m that is-'«ej?gea@3.es, its toil® Wurlfi 11#' 
«hL»a incr#«,s#i. industrial alcohol ai»at b# amtisfi®fi 'toy 
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of «o©k#d iPl##' t© tk# ftia? wms foXloi##d ht ' & 
lifle 'gFowtli of ® aix#t ©f a®lSs, feaetjeriaj y#ast»» 
Sfteeliai»lfl©itti©i» aM tha ®p0tt%a»»©»0 f®m®atatjl©ii to @lmh&l 
oe©mw@t* SMllsx' ar© still 1» -us# im a©<idi'ii 
tla«s im &i%m asi l^apaa f©^ lii# pmp&'Mmm of aleo&eli©-
l»«ywsig#«, trm. rim I1933I# tm &p-aa a aix-
tm*e ef «tty©©rgaisiM® which. a«^ ^ingl® stjrato# of 
sitechafiffii^ pmm haf# to®#a ia^latei is gmm. ©m m st®«a®i. 
j?l## «^0trat« and fh# rwialtling pi»©€ttet li tesiffs af "kSjl'*** 
Is th®a in-.th# |>reparat?i@s of a Fie© %©®i« »«al£®"» 
tn -Cfelna « fi?©e«i« Is f©llw#€ l«r©lTtsg %h# «c|io»w® 
of !•£## flew i@«fh ai^ th# ftir* A atx®i ctal-
ti»« ©ieiart, «jsi th# aatefiai is iri#i t© giw 
i«lil#ls. »si|r %$•€ i€>r tb® of 
MSt&es aBi f t© tmm • aleoh©!* 
• It was .not ttiitll m&ic tti# #si ©f feh# Iffth Centwj that 
«#i®i^lfl© »&«• giirea %h# i»f«stigatloa of 
fmagal mmymm fF#pfia?att»»s.» fei?ih#lt a stuaj of 
th# prtfar^alslem ©f J'afaiits# f©ii»4 lhat am 
w«« hf A *©1& h« ©«11«4 SSSSS* 
b&teT mU a©!'# wm w-ewm^. &mMme W in* 
¥«®UgatJW»* 
Oaf©!! Bwb©wf Clii?)' i»v«»tigat#€ A8:-&©«ilMi. Q3?r^.a.t 
aat i#v#y«l iip©@i#8 ©f rnmm m& feiiad 'that A»®ggmiis 
M 
li&t la 1892, Mti® 
seimtelfte .tw«#felgiali©s Qt ^imm- y®«sfe» H© fern# 
It 150 • ©©Mfist ©f a aixtiir© q# iftiai® is- -^ieh om mold 
'WW prMttrtaat©'# M.® mold, to wM&k h& g«v#'tli®' 
Mwlms'ms romllM vm ea.pafel« of conwytiios st«eliea l®^©' 
'sugitfg ibS.<^ it mg able I# f^taeafe. sl.iwlf to .aleoliol.. 
Saiagiiizietd. <1897) oontinmS the l»#.gtlgi.tl©Si|s 
- t»ht# aeltg. fteiied fey #«yea m4- S# #,@a®iud©d feMi 
«a.t;fe©t3#i Aaia©«illma orwm^ wm m-iuAl. 
in-fseeliwifyias latt#!*- ^gest* ¥«: iioi»# .iaitiitol® 
fm mm. sAae® 1% »t©s»isli. 
with&al? Ui& additids- j#ii8fc. 
, &@g®, i.s»«ttgatiQ»i l«i Ooll^-bt® «4"felila. C1897I 
'te"f®l#f ,a p»6@s» fot tfe®.aamf&etwt sf 'aleoh©! tissr^lTiis^ 
gae0li«^iri:eikM©,a .and f®Ba#afcatl©m hj w>li#« •!to®ii» 'piit^isS?, la-
timfe. s©li nm4 wm. .MM&mrms: smrnliM. .AmrnmlUmt 
m #0©® other ot mdlfi, mA. that y@ast wm-. , 
addtd. to hastes f1#%, »i«j ©lalset, yi«M« of 
ale®h©l ii^eh ww# much higher than thog© ©fctaii^a .by th# 
p:^©©®«a .mem^lly'pi»a0tls@4 Is^eliriBg ,»alt-
s«teeh«*ifie«fel«a}» f&# €#talls of thsir proc©#S| i&ieh b»©^ 
teoirm th# jfeifl© pmrnmrn^ wmm described by Salle C1923) a»l 
by ©®»a (1933)• 
. , Is the Amjlo pwmms th® ww ,fii»st li<i»» 
fle^i by ft 'Wan, *omt of aeti, ©i? mold. It ww «i®a 
13 
&g«^%£e e#atiti®as» 
Sit^sdXd' was' 'Isioeialafcea • im1|J0 •tli# star^i solutiim ®M' 
:t© ,p*w fm ^ liows o-ultw® with mm^ 
ttnued aeration tiy sterile air. At til© ^ ®ds p#fiod 
yeast was aM©d ®a€ tli# fajsaeiitatioa *»• e-en^imet fsr'liS" 
li«5urs» ,A aiiaifmiit'Sg©' 'Of pro'etst wag tli# tow 
aseptie fcecJmlqttea pi?@T©at"' cooti®limtloiu 
• ©rigissl mg^m, mtmll 
{X,At®y 0lassifi®4 m wms r©i>lac©d Isy Mseor- E».,, 
Wmm: % mM.%mm rnimm:* m& finally mrnrn^ »©,• 5.' • 
•Ml &t tliis# s©14» Her® iaolat@i3 <2iines@ yeast ©r 
.^«l>anes€» kojl. last or-ganlsm, Mme« temagt. I©. 5# 
jr©W3i t® Mf*' a, fdi? ^t3.e«4i©l, l®»s 
a©id, tto ti»® t© %S bdwst its «» «gaiast 
&.mtmi,mM%mp ani A3.«®d t&® st4i.tte» of feast: &aAa®3.i'at • 
tbi® gna® tl»@» It ligei^ ia fell# Poulard (OP BouXard-iSimylol 
migSmX A^l^'proeess ia timt 
it 3P#t«'ir©t tmu 43?mJtio ©oBdltioaa of sterility^ • y#a,«t 
ajwl JftdM w#3?# «id#i »trai3ltan©ously» lki« fTO«#g»# oip 
ao<iifleatio» of tm Mflo fomd mm in- soufclsim 
S©mt]fe Mmwim't mA 'itiiia# mS. '©Msaii (1952) 
i?^o3?t mut to 'saylo '^yoe### is w## la 3'^:aa at 
wmmnt.' ' mm »gaal« is fak#ia igolat@a. 
Ijy &93Sb|* 
34, 
JekloM f^mlm C3.9'3i|.} m ©arUf m 1891 t© 
latrodme# Wm me ©f a®M pmp&v&t%ons t® thm iti-
tilling industries &t tMs 'toiiatiT. 1« ,i!*®vi®if«'i ia felils paf»r 
Ms att®ia|j^s %o flii4 a imfeftitet® tm malt la tli® s&cAai?,ifi^-
eatiom ©f Mta rmmmU fi&X^e4 & aeli prep&p&ti&m of 
Aip#ygilla8 &rmm oa a fe^aa •sm^sfei'at©, vM^ h,® -iesipiat'ed «i 
"taka-lcoji" %© fliff«jp«»tiat® it .friffli lii# Jafaa«,s© ktji wliieht, 
m» tlie ««d »#2.4 grewti ©a fIo## @x* 
traets ©f w#r® labeled lis ©3^e:i»i» 
aents ta Ms ,p«t®»%iag about pTior to 
If 111. fei* 4#¥«l©pif^ m grmlmg emymm eapabl# of -seofdrting 
stm&h. iat© g&gm* It #®asit®r#i, g#si#m of aoldf, 
teSSi temt aosfc ef Mi work' was 
'SBm* fa^«al» mmthom fm 
gT'OWing ami latei? is rot&tisag ifm#:, 1« 
WAS'ill»© afel® t® .ftteliaati'K# tk® a®ii %•© the 'pf®##!!©# mt 
fcaia tigi»f#0tsafes a»i vmm uhl® t© r»dme# ©©Btamimtioii dm»'i»g 
,tai« ff^»a%i®a ef «a|l,elf'ti© 'as.t®i?ial, 
la iisennsiag pmsm% f©wi«stati©a iii Jspaa,' 
SakagmsM and Olcassli llfSS) m©t« tHat a S^ji pr©##«'S ©a 
f8^aai3S»»»' iaf#stigAti@afi was 'inteeameti iat© •J'iif'aii is 1893 mA 
i» at pj?#s«jife ©» qS %1a# $ asjer #f i^mstrtal 
sii,e#liai»ifi#fttl©», 
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y»qiiii*©a, Ew©ir«i»^ tlsagr«#&m« 
•o€o-i?s,w«p#-awing til© eateMartfieatloa aM f®w«ntatloB, 
•aa4 th© timt' ©iui?# ir©^t fe® feo- fell# 
ljw®rtg@ proimet mmm the fee Ij# afe-«iiioii®d.* -
Mta <1913) stttiie# tli# ©f feSjl o» staf»eli and. ,i»@-
p0yt«t fe© p-|?«s«i»«, ©f'.teK# ©m^i® .systea 
.s1;ai?eii. tlr@etly t® glmeos®# M&. 0te#©i^a1}io% it'nas 
§®a«rftlly fe«li»v«4 tbut tb© of k'$Ji 
i»@s«a!bl®t wrnlt wMeh e@iif«rtdi' int© 
Is will M mtmi, la%«3?* S.»r®.gfcisat4Qiis ^h«m 
tiipp@rt#4 tlm foliitty of .©bi.®x»m%i«ii«. 
A tfp# ®M3»« m@ti¥ifey wn® iiwr-tstl* 
g&t«i by Mt&u iWll) wfct® ©»aia#A a ©a a filastatie 
s«l>al?aiie# t5ra»sf©w#4 stax'^ Infe© d«tftas "brnt -mt lato 
s^w. wag grom ©s wm« a sp®«i®» 
•.Mtflmyeea ©Maisoed last IsAlitn la 191l|-# 
Okit^aM 8%«€i«4 mm^»m ©f' A»#yiiillma gemit •«ifi fomd 
teffiiaii, aai .^Mjt eda* 
s£€«mlJl® mmmM ef 
• Stalts llflli.) p3?«|iar#t is mmz-^e fmm igSM" 
giUmg feggpieola# * t^ieal adll fHBgms.» I# fomM %h&M m©.iig 
Si« .aai^- this owg&nim pa?oim<^®d w©re dlastaw 
aat -aalfeas®, ttti# ©ss^« |>3?#f»mtl©» i»ai afel# fc© pi»o€me# ©t®i» 
81 p#i» ©f fdweafeafel©' sugar® f»« m solmtlDa aft«F 
1.7 
ijmuhmttm tm 3 ' 
efficltaef of Tarious aetfeods- f»• 
of «w#@t 'umMmm roots m» ffeitl@4 hj felitBs 
fd-ant that 8l»5 i«4» gallona of alec^ol c.otil# b« ol>tat»»4 
per t0a ©f dry matejftltl when saccliarlfication mm aeees^jlislisd 
fej-. ffets ws afesttt B pm teat tliaia. tli® 
|d#M Qhtsimi. vimu'wmX^. wms u»-#d tm tli® sae^elaa^lfleatl©a» 
e0w» of %h® .towm%±0m of hj tea-^ggiUmi 
M.Rm w%8 atiittei fey Went (1919). , ®ie orgaaiM mg.gTOWH'aii s, 
paj?fmo#/«ia.^ii3?® ea « synthetle.; W#Et. t&mi. that ,ffe« 
mi concentrated iaainl|r la m®l€ sf®©llw» 
aai Ai«m©.3 , fl920lf. Am wo3?kiiai 'Wltli .Aspegglll.^^ 
fotiiii that W» ftMition of at arch aud peptone to tli© asfiii* 
»8Wlt#a. la smylas® and smecli»a«« jleMs, .fids, •wm 
tliie fSjpst the amjloljtie moMS'W©*"® 
and it'h&i Mitii eowoboi?ated toy mmemu» lat®f 
• (19211 ol>ts£i»t a of 
ilsstw© by .tewey^tHut &grg»»a ai©lft •»«»• ,|gpo»ft ©a & siab-
ityat# ©f «. f®llewl.ag watei? of. 
b,«l#y whm^rn. Ble®# tennf. ei* mm trm 
star-csh l»t hmm^ rms>m:0. mwM. als« b« i»®4, .After 
the ai.ftsts»®.'wag. w&t#r .iai %'hm preeipi* 
t© f©» .& mM& mg$m^ product* 
18 
to of tb© hj Wal%©mm tei* 
feiei wma 0«rl#ii ®mt by Sartef Cifa}. 'Si® moli waa gsmwm on 
isapek^t smfeFisnt s#lutiisa m oja sweet potato lJ©mll3.@n at 25® 
t® 35® S«- MfXmm ©etifitf wii» €#t#iaiii$i hj th© pi»©4meti©n 
of r#imeii3g ttig.ai'# thm mtim ©f tli® powt@r#€ ayeeltm* 
iti «stra©t®» ©p tht® m@3.t flitFat# m I:piA potat© ©i» sw®®t 
f©tat© stitr^ lart©r net## tMat #me©s® idfcttbit®^ tli© stareb 
hyifelysls alp® l&at m^lme was ®i&.aii©®4 by 
tlx® aidltloa ef «taF©li t© tli® m©M attlm# l»rt«3? iiad M®te@r 
i%92$) c®atiiia®4 tM« stttAy aai al®© iiife#t4gat»d tfe® «yla®® 
f2?©im©©-« hf .teigQBua aiggieaiiaA Siey that aaylas® 
pyaiaetteBi ws el©s«ly i*«3,«tet t®' sp©3Pml.atl©n of the m&lAs» 
A f«tt®w ©f A Bmb« of appXieati©ii« of «©W enatym®® in 
laimstry m«« mad® toy ©shtna «ai C&Kreh {1923). fli@y aO.®© 
e«i?£®d ©nt m intsasiT® atmiy ©u »©ld» l»®lat®i. tr&m in 
F®i«i t® «aylas« aai pr®t®ai« p3?©dtttti©n* to®gg:i.ltes ©CTg&® 
moA ©©I'talB ©thes» a©l«i»' iat®3m®Aiat® b®tw®®s Asoeggillii®^ 
assa. mMm «®^e ^e-®^ P3?©dm©«ri ©f 
amylaae* !&®y feima g^eat im «ylas® pr©dmeti©ii be* 
tw®«» 4ifffi:r#Bt stiraiBS ©f th® sm® a©ld sp®©i®s,, 
K®li gi»©wth end ®»8|m« pr©iii«tl©B M®r® e©^ar«4 on th® 
f0ll©wli« aedlat @a®®ln, gr©«M Sri®t drlsa y®ast, 
s©yb®an. pi*ep»ati©iist ®@tt©nse®i ©ak®,. peanut ae-al, ©©eoaimt 
a®a3.,,. ©©«»» Bi®al» ife®at mi4ia.ii3g®:t aM wh@at tean wMeli twn®d 
@ut t© b® th® b®st smb®tMt@» • I»at®r, la lf28., OshlMa i?®p©i»t®d 
m 
tlie ^ s-tmiy m t3i« ' tmi of 
4assl«aa§. msit* S® pa?oiii6ti©» 'of a»yla«# 
©» «B a3?1;ificial nedim w« stliataated fey tli© gddltlos of 
#&aiis ©I? p#p%#is# -mm ft«*©k ©# m.® pi foi» 
optiasia ..iHflat# aoti^irltj wa« fomia *0 tot l|.«8 to m® 
aaflAS# w&t found, m %# m«at Imbii# §m& wm iaaetlTate^ Isf & 
t«^©i»ati*re ©f fm <0m h.&m* 
' Hlshlm^3» (1925) ia & itaty #fikiiii.as%as.« f©iiaa it -Isa 
©©.stida. followi.ag aa^laa®, aaltM®.# 
prot#«s®t|, eatalaa®, lipase, pepsin, la©tas#,, sttlfa-
aM. H# ms.# afel# t© sBpmrmte 
ftiR «toa.#t..s «>f tl4# fey Msorptioa oa-fitll©y*s 
tfe«y 1«*#^ .#lut#4 wife a pii©spli.at® 
»l«tl0a at pH 8.0» 
m# fomation ©f diastat# %|* w&m is-
Plia» (1926)* 1®. SmM l&at %l» .grewtii ef 
s©M «i Bubs«<iu@nt fomation ©f .amylase if®r# £3iisiteit©4 fef a 
te«ii f0»#t ff©a m^&tm o» st«i?ilissatias 
ia the of a3..&ali im glass)* pipofimetion wm 
i&jllt fructose, mmmm'g l®et#s#.f .*»€ imlla. iiflilt>i^©ry.# 
11928) als© em»l&€ m% & similar' iwresMgatios ©f 
hj-mrn fttaitl©s of 0»S ptr mm% ^otoiiw -
ptios^te, AsPCTKlimB mm& asKmnta of diaata»« 
m 
it %n%© t'km Si# foll^iag, . 
wmm mam3,wm& a«: pfgslbi# emljst»t@81 glmeos©|i gaXa«to»®# ^ 
»«tmi©s«it f».etos#, aaife©i#, stareli, 
lidh&mln^ gljmmlif ,«slii4wi fk© -mmmit ©f iia-
,i%as® pm^mmA Mppmmttj- *a« s©t,'i»#3.at«€ to thm ««ibsti*at® m? 
Iti |§.#5 t® ©eats)#. ,'&»# ww lets 
gr#w%& «»l «a.s© low®!*' pFMmstieii wb#ii feh# »®4i«ii was 
iKit • bttff©fSd*-
faaagiaM Cl9tS| also, sfaftlti dlatt«s« f©m®ti©a Isj 
mmmffiM som* . :«3.« wn®^ ^©wa •©» m mmml&rmA 
itikfA ©ml't-ar© mtmg 0»2 t® 2»0 f#3? e©a% st.iupelfei# 
pyoi»e%t©ii was r«lat©4 %© Itlie st«i?eix ©«ia* 
1». %li® «#4i« i®4 mm iitoiMt©A hf %h% aMitioEt of 
• llfik (1931) staia,i#4 staMlity aisi aefcton of iml€^ 
iiattag#® m% irarleni-pH valm©*, Jti»#i»gillms mmmM Amm» 
SiMM. .lISSI#' 3 swmtm ef fiw soil 
H*i»« ^ona ©a a aynthetle atiiwi e@atai»iBf «^ts# glyeimt, 
aM, s.9lmtel® wiui feniKi to Smpmre %%% pj^odue-
tl©a @f iiasta««, ®«i rati© #f dia«%a#© pr«^attl®a t® tM® 
aiye«ll«l mmm ©f Waft a®li nm f^vmi t©, ia©r#as# it® &• fiaal 
fB ©f' ta» ^vatum gmmm-94m' &® #2 fw 
«iil' tia® 3f«ag® fosp ©ptla» netl'd.tj I'.arf.®# wim tli® 
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m 
iaid (19521 . that m Mjl®*I®Ji p^©«®«g Mm 
d«ir«Ic^«4 in 193l| 'fey .S, ItjasiM ms.# i« t&s mm$m »#'^o4 ot 
Is lapas afc t&e prastiife data# »ii# Matkoi 
saiscaiarifl@a%t@a ©f stair^fe fey tfea J©iat aetlQia 
©am •yiasa syit«i. ileeliol 
•ftalia ^ai»® ab®mt 8^ per •««»% ©f iktorf. 
fak@4a (193^a» b) ©iwpas^ei tlia pmrnm of 2? 
tti»atai of b®«a is©lai®4 tmm i?agl»&©41 aai 
pTOtmead la lava aai Smatsfa* 'fir® sp«ei#«> 
IteigQms gmai'aigattii.8 a»a Miig®ipmi Jat^ema baa. 
«ayl#ly$l# latt#i» t^wgeMm was ©©ntlfierei 
partieitlwly pi»»ilali3g' %#•&«## ©f Its tm%m aetios oa varioms 
t»®t «af star^^p Satiifafetdry rasmlts i». feh® teylo p3?o©@s» 
for al@®liolie f^raaniatien uslsg, .lavamiamg ww® ob» 
tain«€ m teth lali©ratwy aM faimgtrial seal«i» and it £i 
itill m»o€ IMiistriiaiy .£a ^apaia# 
(193?) aei^f^ad tb# tiastatle pmm of I|.5 strain# ©f 
Astteayaiillttg gr©w» ©a w^aafc lM?aa# totraeti esf th# iisid 'bi»8iia 
w®3?® allweA t® aefe ant %li®ii feh# f ddmelrag smgai»s 
ww« AefeaaalH##^ SSSm SSIM 
fewial t© imm Mgbast diastatl© p©w®r. 
m ,4ayl© proaasi foa?' tli@ aleekoli® feweutatloii of pota-
toea was lw«#tlgafeai by Ml ant talci&asl C19381,. mi%Qvm 
lavanleug wai m»®d for «&# mmemtm of fotato' aaslias* 
•fiavate© m&^.rnmhm 11939) feat a mv «p®©ia« of ftiogus. 
n 
Mmm '% ia feii® of •©rgaid.-® .iilt5TOg«« '©ompomis 
ia 'tfct© #iiws« ©f $ %hm s-t&reto ©f • ©OFa» 
Tw&f. Millet, • *sa f©feat©##,^ Ummw B M%0m.y f©»f '©tliMiol •• hj 
of texosit# femt ^©-ylftM® af®'2.ws th.m'2 
pm ©@iit of t&®oi»®tieal. ©@M#'fa#a|ilj,|, y®mst wiisfe 1># 
M€#i for ®ffiei®iit 
Snwaas'iziMg• fe^i®f3.? st ttai# stag®#' om fiat® that .t«® 
a@^3i®i,s tm fe&® ®f myleXirtiie #ng|a@8 Mt® hmh 
iiiv®gtigat®ti fiipstiF- |ji»oim®t»i©B hj tli# of 
-lESEs sfe^ftin® oa iii®al hrmj md 
s^mi3&0 by gir«s»fib, of tli®®®- ©i^.iai£«s'm % llquitf aeditim. 
Ifetti" shmm t® pesiilt i»' prep»ati033« of 
MgH i^lolyti# aetlvity mW.A eitlelmtlj r@pl«e® 'iialt 
is »a®«tiwifyis]@ • st«a»®iiy atts^iiO.® f©i" aieoli©!!© f®irai®Bt»tions.i, 
4©ttt®il3.yi otfty oa® of tw® fa«® f®m# «3£%®»»iv® 
iaiustMai afp3.i®att©a« Sit® a#ei®t wa® th® ps»oe®»», 
©1? A a®41fl®®fei©ii, ia #®#®toi®i»ifie®ti®Ji w®« teeta^t' •B.hout 
^ aettuslly growiiig a«14 in' tla® starefe- aasfe i&ieli was t® 
h® f®»«»t®4. 'ffe.® Ui® ©f tM» • a3.tK®ii#s «%©iisif@» 
ir«» Immlf mw£%mA t® tli® Orient, 
• Vuierkeflei?# aafi Scho®a« flfSf) i»®vi¥«<i the ts&a* 
^Ji |j3r©®«8# of gpowtng a®lis m Mla®at tean for ua® ia r®* 
plaeisg aalt f©i? th® «a@®hariflemtl®a ©f' ifearehy «ifeati*at®a. 
































































|3.9l|ll -sils©'foiiM that %lm ofaold team 
l»ey«s«®i'%li® fitiag of' 'al©®b©l fwmt aeii^eook®# mm* '!• 
s'liggest®!'tliat? SM@ tmle. tm%m wm f©m«d hj thrn'mctimn of 
m$M oa eopa toamt -in»4 thm% »9ii'%^aa. ©©mtsraeteA tiits 
faetai?., ' 
'ffeisriiig, aa€ Metolo© llflill pr®fai»©€ moii 
tmm f •ttpaia# ^ laolds, using tti« rotrnfeic®' 
, fli«y f®iiM 'b##! iaylM® p?©€m©tlo)B oeenerti -
wim, g. strains ©f Agmrgllli:tg ani ultli ogyga# 
sa^ '^miS'MSSi^ • to gf» ' 
Qttmm ©»• a mmhm of ilff©:r#at s"aJ>st»te® in^' a® rim liiiils» 
ii'allsj sawAttst, ' mrm mh^t • ©ott;-@s-s#«d ' oat 
toaa l^y %im •lattei' %W0' siafpoa?^ 
*;«€ aA«#i&t# ^©wtlb. test#' aiitteri iemA ao ••©ow«lation fee-
twt®a tli« 'fiAmts iu»l tsh# saeeJm.^lfie&tioa ®ffiei®n@y 
Cfr^a-teafe f0iw#atetl©B#| ©f • tb# a@M'braa®. 
Em, km& MMmkmtlm <2.f%3l a a@w 
" f©r thfc® »©ld bir«s,, whleli lBfol¥©d ,• 
tseitf»ati®m ia a pas wltli aii? lintei? slight ^^©ssmre passtiag 
tto®mgk tb© l>3?as m««t teams' ••»«?©• freparet fro» 2? 
ttrAims of aelia tm& % semr&t ABmmt'ilm.M mrn^M mig.Qpu»,« 
'gQBleillim* mimm-mrn #iafemi>#g gm« g©o€ aaylaa® 
tiea m.t mwtmim of Agp#gai3.1lu& orj&m» w«r® 
mgt -amitAfel© ©f tli«li»' 1i«tt©a? gwiftti Aaa?aot©risfei©t» 




i I  
s  
*• 









































5 1  i  £i « 










i. f' i 
d%%ala#d. th© aasfe.es w@r# t©Bfe3?t©€ fey ^%Q 'to^ '9»3 pm? 
^esKb aslt. Bio. ale©ii©1,' fi«Mi'w#r© mm' 
•^•aSLt&m p&T .gtmiaM- ^femaMel £m stM te«a -e©»@f immhrnn 
m& • o¥®r 5^.1 tm tk# aalt" eewwtei imm.mm A 
%m-& ••Qt a@M, tea® aaife • was,: .sis.© 
th«m aalt al^p®*/ 
,llat«3?toof3.«r iJ.%61 telefly .r«irl®w®i sM IFMeytefler, 
S«WM#i%. .§owi»gt' .#iris%«ms®a ,|a.9l|.7) gaw a t®tall@i' 
-on' Ml# f^oamction- «ii ms© 0f. a«»3.i tesii Xatoei^a-
tory teal# ^ th© fmi s@ml»' p»iaeti©s oi ovey 10 tow • 
day m% tli© a?«a plmM. at &gl« Oroir©,, Iowa» 
"Si^y ils^tastei th© of a©li, hwm. m»&» fii®r© was.- no 
im -fe© %Wl%%f mt tli® • al#^sl f»'odm##€ by m©M 
©s- iwl.i »gt.@iii«pifi«ation .aat jtmlM w«3p# ©b%ai,i»i. 
wtth it©l€ fefaii. Bi# -talw &S mM hwm la nails,: 
s®li f©^.| e«»ti e poaM^ was about 9 ®®nts *' 
.aai m&%& Wms. 1^© eaaereimlly well belew 
tliftt ftgwd,, f&® e.@it of sAt Mai »ai?ly «t 
pi»#8#iit tlia# tout it |:i doubtfm- 'If, tht® #00% of aolt t»3?'ai3L pm^ 
Amtlm hm Immmwd a#, i«m#i f^©2?«f©a?e0 th# 
m»« .c^ a©li, Wm i#, bow wore -favo2«lsl® #eQiie«i«-ally. 
&»«©% FBla#a?#, aM liidw&Qfl#^ |1^9l tmai' that Aapey'^ 
gillmg -Qwrnm m&M •Wm wm t© aslt f©j?' th.« -«©'<&»!•• 
fle«M©a ®r ©«»a¥ft M#i«g:,», Bi«y «!#© ©©B8iAs3?@i tli® «»# of & 
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wme #a©#liarlf Itatiiia'fey 8' p« ©eat malt ©r 
If. f •» Qmt aol;t Italt ^^"pmrntty gst® e©i»#rsi€ni 
in pi*#ssia?® s©6'k#<i .mashes, hut .for the aaslaeg eooted &t tli# 
ioKei? 3*# pel? m&%- «©li'tean. was most •• 
#ffi'ei©nli.« 'fla# ftmMm £wm a©li hrm. 
aa&^s mm W- t© .98 pm- ©eat Qt tUmmtMA / a©s® 
femtlaors -slso fniint .ttoat tacd^arifieatloa hj ii@lt.l3i*aa at • 
|§® 0* was #^a3. to m better thaa tli# •©©wrts'sios at $2*.^ §» 
^•lateber of microbi^, «5'l&s#8 wme t®st©<i tm th^ir 
as conver^tioa ^mnts H®0- and fwp Cl9l|-5J'*. . ®3i® 
mmemim t«feratiire um -l*., mw& €.li# tffieiemy mm. 
seagmr#a Isf '&iq alcohol fields la laboratory f©m®atati©ii.s, 
fkvf tmas^ tb# mtlmamn t# 'b# ©ftiiiitst #&©#]btarif3li« 
sg,#iit;-s» j|«s5#«HiU8' '^wmm a®li' toipas w&i atudiod fma. aai 
Mm tla#f feaafi that of %2 t© li|. ^©r e©st 
star^ wer® eca^l#t#ij ®ag#lai?iflet is l| t® 6 fh.© 
pi f©r saeeteJfifieation was €#t@»lai4 to fee 5»0* 
BlMal S33d ii?a'#»ims.a5m. lmm%ig&tmA tli® 
f^mation ©f «a^as®. l?y f«ag£« Tarled th© solwbl© 
at»®l^3iitr©f#s y&ti-©- i» tli® atdim' fer to.erMlllfta Qmzm. 
aisd fetiM th&% th© ©soffl*i$ .sptiiam, ratio for eazfs# produetiom 
was, f/l, •l&^y &lm tmm& tlmt m^t resiamae wife the adtltlos 
of • m pm mnt eato fe»©i a, g©ot smbstrat® f©r tb# 
protmetioa of wyls8«s# ' Bi#f \ligt $. awlstr of advantagts for 
«fai0 proees's,, 'imMisg aor@ effieleafc eoisrersioa#.. 
so 
»» iMXmmm •©# feh© ewbolsyiifitt;© in tli# atiltia 
0»gfte ©s «f2.a8@ f©a?aati©» mm- la¥e«tigmt©€ 
% Ifto aM 3Si®? f@«ai tMst stw-eii^ 
®os©, ana allies® ^i^as# prMttetiQS* Otli©» 
®a»'l3eiiy&s?at#8 W«3?# w®r« f©»i %©• &«¥» m aff©©!;., 
la© ana SF#«ii£fit#afm llflfrf I woi»te m Islie iafltien©# of 
th© tmm n$.tmgm ©m f©»aation ©f a»|ls8#» lS»i2i? 
^1^#, af sit»©gea eiB^©ti»is w©f^© tmm^^ 
m£ls»'b#sf: a*0iii.wi saXfei '©f tiioyf«alc m«M% «a©iiiw aalt# 
ef -aal ssala© &®f f®mai g#©i 
pf»dim®M®a vh9» «w©Mm sait# ©f #i»g«Ae aeid# #«p®©i«ia,y 
•«i0aii» ae©%.a%« *®]» mm4 m th$ Mm$m gevmrn^^ MMeA 
ir«®aiv»safm paid p^timAm &%li®sUi#a to «!» aeii« 
aM. pr@t©tiii tts nitrogen sourcea, SSM 
eiCltwei om *«1b«sfe©» pirn# m «ii 
ri%miw?'twmm teitiiO. m^Mm to wMA mstima of sttrogea 
w«r# lifter growtt mt p® i«. -foj* %, dayt 
was mud -Wm- mylmm activity was d©t«»ii3#€* &®y 
f@i»l tl»t lii03?g,ml,ii mmmx^rn Mi Mtmt® e-^emiia #mgport©a 
tb® auli growth «ai formation of Aipwaglsa© 
w»8 hmUm th.m tp?o8lJi«^ ©a? gkjei.m m a altfoges »ow##» A 
pmptU iig®i% o3f fitela ultli & ^e^itxity of 13 m® 
fo«»ti@s of »»« myla»«- ^«ii paii-nim digests witli a #«i* 
fl^iotty T o^' liyip©g#ii tulfit# a®tl¥«t«€ p&pata agtsts 'Wim 
» ©^^©adlty «e' 
p4 O 
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•o^«r |ti4e©« la aMifeioa, t©.. tisfeAiirifleatloti ©f ©©jpii' •• 
aft®h.ei# -fli#,.alcohol jieM of fell©. 1&eoi»etieal 
fl«lt «&®a It. .«#ld te«s. WW" the g.&©®iiai»ifyti^ 
-ageat*. 
. , fe® 2»«pl®e«i®a1} of .a^fe bj SS^i^S.-SB2M tean 
' W.R1 ,a|,#o .eieiisi€©]p«i hj^ SmtmiQ md (191.0)* lli#j wr© 
.abl® to.obtalii' aleefaol fields ©f 78 feo 87 p®p e«at'Of theory* 
, l«S.iatel.# .Frey li©"fete» |190) •eo^.owi tla© aleo&al 
yitlda, ©Maiiiii fellowli^ sold wfias®# aM g3?#©s.aalt 
adi»re.r.si©ii @f potato© flois*:* ©ojm assl.^ ant ail© »al. •Im:ftll 
%u% &m mm§. ii#li mylas#. best jieim on, mm and 
f0t,a^0 111#!' noted tMft. by .aoli ig 
.fttiiisia®st«lly fi»« ^mt hj ^ mm n§X%$ probably 
t© differmt . ij»teag, Cl9$0) 
i»©stlfat©4 t&® .©iition ©f & of «ae.Awifyli3s, ^ «.ts oa 
¥itrf,oiii ,ww aat®3?ial,®.. Si# s«e.^iplf^j% ag.«ats. w®r® 
i»ltt salt# AgiaeyMilms M.mm m«14# m& e«fetMti®na of 
tfe# lat|«3r tw®* ly#| ,#oi»a|p. ail© sala## .iFi«i fetateesg ani 
flow »«©.«»€ ®« satef-fe^at«»... «i# .aleoli©! 
yi®ld# vmm obtniii## trm a©ld sfte^«plfieati©»,. 
m& l®ia (19^1) studied tli® «^a#« mtiritf of 
aaltt y©ll,®if k©|l, md ^.Jt ©a .®©ok®d tad m®©©to€ 
trmi a mtwal.. s©w«#s, l^Xkm and tolaek 
i : , / '  
k |^l ii2?ol>abl.y c©»sist«d.of AiptggiMm &mm. .aad toeraillmg 
aigeg* o» & at#«td s-ie© .©u eo©te»€ 
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standi lit#' .i##3e#as«<i is tii© oi?4©^ malls,-, : 
j&iXm' MiSi-9 '• . 'IMa crdej*,- *e8 ' tm:'., 
«a^m#© oB-'a»o©te4 a#, miikmm -
llstet a of w%ei*i®lf.' is fefe© ©M#» of t&eii* 
siwswsliarification v©locifei®»». TJncook#t, eom i®t irtnimt gtai»e&»« 
M#r0 's^fifcityifisi. •a©sfe rspiCly' .aafi- potato- itaaxb#^ th# 
.HMs. • rowi^ssi jf©p eooteti atia»'Ciiag, 
^JS. pwe^m&^ fey S^tirwai' famlJ#* KskistkO' • 
'C3. |^,4) aal fastab# mvA Wctt-'iites <1^8) l»f growing AiTs^^llnji, 
Qggmft« dB iiri«A sliees. ©f twet potatoes*. Ss#' sw«®t 
wm hm^ d«fidlest in i^mgm moA plio-s^liawii 
It: was a@©#g#«a^ %«3> ii0^pS.»®ats "fefe.# ssnbstsfat.® 
% th# Edition ©# ^toat m rie® Wm,, .-wii. ala»i»al»« 
'fee «MiM» of teass. mmi&erahlj i.a@»«»t th® lispefytj^ 
pow#f ef Wm pri^a-ration* 
/ •aw®^a"l ©f m tE® pTO©@«S':Waa 
Spfe HiM@te«adfe {19i|.6) i» m©i'X* ms® of- • 
emitisp#®' of f oa? ^ .#«©» 
^3»^ifieatioa of star eh.- ia ia*e al©<tio|.l# tBTimmtmtl&m. of 
mhA##* Ito M#lii wmm g»m ©a a »©diw 
©#ii8istii^ of ^aia »ati*i«Bt salts, a ' saotsnfe 
of .sa.wiws pow€@r ©IP ©liarooal, ^mS. ^smU&r i&©at fMm» fb®j 
d#0»lfe«4 tim U8«4 Im 'fell# ^^mpmoMton csf 
layg© V9liia#« cif- th® m@©hariffisjg' ffliate,i?liCl,« •«» ir©lt»#- of 
smte»g#il a#li smt^# -Uis## im sae<tiwlfieati©ii. -aaowfcet to 6 
A 
to If par ®#al5 ©f %hm totil of tli& f«3»tafe®i? a«to». ®i© 
fl©w» was Cab©mt Z 
adiitidii of tl4# s®3.t ei^to® aat fh# aasb was &©3?at®d 
tm 3 t0 l|, li©^g mm£ tUm fm i0 
li©w% Abemt 12. i pi*#of gall^sji ^ mlsdliol w»® oM®ia®d 
i0O,*'O fomiti of ^€y|r gjr«la» m 9i*M pm^ eeat f#»®a.tmfei.oa 
iiiat««€ ©f the m«i«l 11,. 0 fF@©f -oMaiiMid 
bj aalt Tim «sf itotreeai ©p ,alwiiB« poira©r to 
sttllage wm mmsm^ la ortw m its texieity. 
-IgaeaMmliy a# t«® fs*©©©s® wm. fate»t©€ by IIil<t©b3?asiat m€l 
a>1s 1» X9S1. Suteargsd c«11:ures rf 222238. 
aaiE.ewtt§ l>#iil.iijyaa. o.r Ibii.ems del«»» w^m g^mn om grain 
stiilsg# tmm wheat Jl mm, m i»ye aasbes witlx tin® aidltion of 
©•005 P®3P #©at almiMi fwd«3r -wfci •w#2?© ug#i as 
ag#!!-!® la ^aleaheli© f©f9»BtAti®iis* 
BillewliJg discovery at tli# loaptin^a. I©gi®a3a2. E©8«ai?0iii 
l,ftl3©»t©3?y tbat a st^ato of tejgUI^. ,^.t£t iaabei?®-i ®a 
S3t# WW: ft. producer ^ iapha-aayla.s# Srlj, WistMoff, 
and laeofe.® tfettp atteatioa t® tmthew w©i»k 'iii^ 
th&t •'Bity Measured irayl»« frodmetiom toy tbt f©a?3?l« 
e^mid# titration, of reducing- :i-"ttgai»s f-e»©A oa th# addition of 
tl» .«©M fll-trat® to a tolutlom ©f solw&l© itar^h aM att«iip-t®d» 
uifflyi<s-e«a«f«llyi to «ow#I.at® tte®- ©»2^# aetiirlty to tM® alcoliol 
yi@M ia t#-st &« a@ld w.a» pwB o» » •mM» 
©©otei 2.® -per ©©at e©r» Mtife ©ontaiiAag Q«2$ per e©at wsa# 
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to p©i» @«als. and, •wffleitiii «i.nl®itM 
t© 5,3. 4-:iitii,eli|o?iflm%io» 
volm#. o£ m p®i*- «#»%.-,ia sO.©^! yi©ia« ©f, 4»0|- . 
p»mf f«i?- |€2?y) ,, Si® fe®afe i»t»sa*tg ww® 
tJit i»A m« pr®-iaalt©d, , MmMl. es m. 
fi3L#t. flittt. »$al©,-w@i?« 5*61 ii^ femsli®!., 
3 t© 5"P«3?.e®*# tlMm.til# coiTtsfoaaing 
amlt-#a(iii3uM^jPi®i *«&•«» ^ •Sfet«»» mWmwt t® 
inhibit feaeftwliOl to wBiiwtm 
or Itowield# S«»»iiiafc .f«ir©r®bl# mm ©Watafed witli 
mm ©f «i@ smligt.g«t#, 
iaa^03? portion of. isresfcigat£©«» oa thm ui# of 
stilSttSiKsd f®M'62. ©tiLtiiffipes' ®8 ^ sss®iiys,$*ifii1tiM' seeaSs Ifaias^ l3®@a 
®I«P3^S.M at lerfedxm Begidnal, l#»«'a3»^ Latmpatory, 
.f©#r£Sf •• llitsois* ft® •&«#&.iuai ^«Kett«« Clflj.65 r«f©yt®4 ©n 
.®ttt«it®.» wM-.^ wm9 mm4» Is st-|«^t. t® d©TOl©f sRalM©J?g®t 
cwltitt*® m®W»©€» p»piy?i»g. fwigal ms$^mmtif. ml%mW.@ fm 
:ai^tatl©ii to- lai?i©-»-8«-ii,#fop ia aleAol 
€istai©i»y . ©vei?'350 OIPSSMM® WW® emltifat®# 
'WKimr afi?a%i@a ia & wm0S.-m. ®f 'tliis stillag#, ta® 
•#«»l •-0om-meal, 0,5 p^-i* mmM e-«l.@£t» ftwbomt#. Sa^® 
was "feotM.fey t&® i«3cfei*i^3^siati©» -of 
starch* using lit© Sandatodti Sneoa, «ai Slliili^ ClfSf) ia#tte€ 
tm «liia«»iwyla«# determination, aad If- thm .-aMlit? of 
li^em. %Q Wflae#- te3.©y-a®l.t m.tm 
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la .tb# fementatiea .of ^Patu®,, Or t!i# •oul« • 
l?w©s -ewklj f pTO4ii.e#d • pmetleal ©emeat^atioas .©f , 
tmte tli® msed*. ^ 
wm9 »^ap#M©i? la th© production or aM in. 
Bait*. 1» the alcoholic fermeatafcion of eora, um, .of 
tiantw© ..lltmoF at '111© of 10 t# 1^ f#i?. mxit of .tl» miii 
folwi r®»iilt«€ Im aleAel jislts ©f ^.2 to ^.l|. pyp^f gall.eai 
l>ei? s.t.aai«Pi tom^el .as, t# 5»0 t# ^*.g pi»#©f gallens 
p®i» ftaator^ bmshsl ©%tai»t wlt& e««t.i?©iia. towi#y a«lt»: 
Iiel#ma®, iowaii, -aiiA .l#fti^lj&l£© Cl9l|.7), In 
Mejfk «s. th±B pTObleSp to Aewl.op as 
a@ilw f.o»» th.® |>i»o€tt©tics» of asijlas« toy #ttlM.©2»g©d growth-of 
a i»Mfear of tiff ®g#sfe ,a©lif« lasjii© pi'Mttetiaa was a@t«ai3»d 
tfj aetifity, aaltas# aetlirlty (% lijtoolysls of 
aaltos.© m©ia®hfi3?at« t©. gLmoM<§lf md by m&tml f^natntafeioiw 
of eem a«s&®s,» ©i© bmt m®Mm mmis-b9d of tMm stlllag®, 
2 per e®st ©.©sm# 0#5 pe^ e®'wfe .ealsiw (©.arbowt#* fcxtew 
em&jm pm>dmMm wm- ©Msd»€ tla® pH of »ali 
ma ab®mt $»©» A» liiei»»as# la a®»tl©a of feh# sm%» 
eijltoe etlm i?#sult@d la imjwafM ©iizpi© protmefeioii. 
A iroliMw of guteerget cultm^e »'qm^ t© 10 t® 20 p®3? ©®nt of 
th® fliaal awM volw© wa» wa«€ f» feU# eesr#a?slon anfi aleali©! 
yields.,,!^ Iio ^.II. pF©©f gallon# pes* 8%m&md bmhel (S^l$ pes*' 
aalt eoatf#!®) w©i«e ©fefcalned, 4 pealtlf® e©«r©latloa wa« 
£&m^ Mtmmm mal^mm actlfi%f • mi al.©ife-®l yl«ld» .p3?©Tit®d ,& 
I? 
«©wst of • al>|ilia-aB|aas@ WM pp©«®at« 
rni^' tm: liai»ii (I9i|.8) patented #»#i^4a3.1y thm ' pmmm 
foi» 'tii© of tmgA @»f»« hf AmmAllum' Mxmp 
mm 337m' 
'&0 ©%»«.rrati©a tbat ^hm al#©liel titm 
fei©m of' mm: mmMhms £@4 with aolft e^ltsr© fllteat©.i 
««»©iafet€ wltls. tim' pot&mj & gl-ucog©n£e tszfm® #yst«»'aii 
fef aaltO'S# 1®£ to a'tetmlled. itmai' hj 
•Qmmm mi (19ij.3| ©f stm3?«li hf 
fmsgai, iiaitftti© * ®ie aelin w»m g3?owis''ffi^®3? 
«^ati©B is m attim #ffl^©s©<i ©f thla stillag® 
$'per mmt oa& pm mn% mm.^ mA Om$ p^r 
mmt eaXcium eai%®iat#g. Moving as. tsltialL pH of 
f#,iii»stafel«as mo=p# ©arriM omt ttsiag a 
ir@lw» to 10 per' »»!• ©f tfa® TiBfil 
•rolm® for siie©tarlfl®&tt©ii* Ssv©!"®! ^©el## and itFalas of 
Ag&®apgiU.i • fe#gt#d'^"aa4 f@«M to prMm©© ¥ai?l&b3.# «©tisfe» 
of' «3.fhA-*aai:^as© i®€ gl»0gfii.e enz^#. Bis aleAol fl«Mi 
frwi' wi^ t&# g3ltt©0g«Biii 
aetltity foi? taaos© ®#lds i#itA b-ftt m&m ttoa & tf«e# of 
aia|?3.af#«, &# followtag «€iMs gmm f£®M» ^aat«3?'tlisa 
obtalMfl la (flw Bait ooBtrel«l 330, Aroar-
gy^He 'JtwolBus 3&3> ISm 37e, AfijaysWm 
SBse ^ss£ tefyfftayft aisge 326, and 
3S 
Aspereiillug nism 337* ant last of tsli« aelAs list®d 
were dspeeialif Mg^ in g3.m@©s#iiie aM alpha-amylas# 
aetivlty, 3?#®p®etlT®ly. 
fh.# ftppli©a1;i©ii of 8mlm®rg®(ft a©ld mjlmm as a 
tjim sg«at #» t pll0t; pl&iit! seal® wft# fey't® 
Sotost ai«p Wm hm&mg ^a«t ©ley 
tk&t th® "fAwMm of »#!€ mt©i t^w saeflfti«i?ifl©ati©a 
•was »«•© 'iapoaftaatt • than ai#«iit ©f A^trialaiag mis^® 
C®ll»fea-»tylit®«| aai ala© ttiat tli^#:re »as » e©i:'i»®l«tioi3i at 
al#®li®l yi«lAi a»i asatas® a^Mftty* B«st 
mMvltB if#3?© -nitli tk® me &i 10 %& tO v^lvmrn p#.x» #«l? 
aoM '©lAtw® sE©ehai»lflemtl©» i>F#-llqu©faetloa 
of aaiJa by smll «a@iiat» •©# »«lt m mold enltw#* fh® 
savii^ e«le^at®ll f©3? tk# of aalfe fey smM©i»g©ll 
»©li emltw© w«» afpTOxJffl&telf 2«l|. t© mn%s p®w gall,oa 
of 190 pTO'©f itle^©l» 
fl.s»t seal# f«»entafcions msiag ©tilfewe fm^al 
«ylm8« fop saee:hia»ifl®«tl©a ©f th% m&Am #mt 
dtirlMg l$|.f at til® -feaia . Cte3^©r&%ioiit Mttiemtin®, 
lewa, ISM#!? dlf®etl©a ©f pafs#m®l tkt I©3Ptli©m 
l®gf®iial t@s«w#i Iimfe©»t@iT« &e r«smlts ww# fey 
tfe® !• S« Rr©ta0ti®» aM lioptoittsf A^iwlstFafetoa aM tti« 
Jte©au ©f ^i»ie«l%wal aad liiim»tfla.l ®i#alsti*y C19S0) in tfa© 
S« S»fai*te#a% of Agrie'^ tttr# f«eteideml lall©tl» Io« 10^, 
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®i® p3?0e#t»®» pr@vlouslj, developed om th©, , 
pilot-plant scalt ,at tb® legloaal. 
l©s®iai*€li tshomtovj with #iOLy aiijor »©ij,fi©ati©ai. The-
atiitlcsm ©f' A small amomt of 10*033 .. 
m#l€ »®dlm tk# saomfe of %aet«lftl 
Qm%-mAm.ti>t^n0 Bmm tifftenlfej was ©lieomtered to# ^fe® 
slow liquefaction.*&©« by ih® ftisg.al mjlmm* Ifela wm 
of®3?6«® W aHiiMeii of •iwall iiaeimts ^of salt MM/ot 
iner®asl23g th@ t«iap«ate3?« %o 6?® S, mM 
the holdlEig ttffl#* A H^mmnMeMtm tia# ,ef l|.8 to ^ liotsris was 
aHowfM* , Ifee mleoliol ©fetatatd twm mmhrn 
'by iwylas# wm% 5*^ p3?®#f g^®ia® p&T iry buj^@l em-
pm3P#i to $mB*i tm a®at*»s&:isi^»ifit€ aatlies* tm th® f®»i«ata» 
ti®a ®f li®at-.dama^»t mm. 'fe® yi®lil» wtr® 6,% tow a®lt-
8a®^tiii?ifi*4 mmA»$ tm .Mlt'»»a6<^»ifl«d msh@s» 
It wm t&waA tlmt stillag# t^m. mmiim wm a» 
®ff»®tl"r®, m 'tbat tvm a&sli®a fo^ th® pi»®pa3?a^ 
ti®a. «af • fm^sl ^tase. The tmslity of %hm ale<^©l md f®©d» 
|<iistlll@3?s* di?i«d grains md solmfel®# mmd tow aiii*l 
fesdisgl p3?®ttte®d fey t&« firagA mfl&m® pi?oe®«8 wm f®tiM t® 
hm »%vm3L t® fr@a msasl f«mentation» msiiag a&lfe. 
tost ®alewlati©aa th® prodmetl®ii ©f aa.e®to.©l wlSt 
t&ms^ amyla»® wit with a^t ii^eat® that th® i?®plfte«i«t of 
aalt fni^al «ylaf« w®md »s«lt im sa^iiags ®f a-ppTOxteat^y 
3»,T e@Bts f» gollea of If© p^af ^®©liol. 
iain factors affectius t&t production of fyftt 
aAtas® by f©mui. tliat il@ pressaed ©f •' 
e.«lel,m In mold ia aa.#ii»ts «e«©iii]g O,'©^ 
mt%m Car 0.05 e#»t) aglt&s© mi. 
s3.Fi».-®^l*s» „p2reAttttl#s» wm tmoA to b© m-
l>©low a ^ iMf #bout k*7m Conaequantly sittft M®tlto€ wan 
fc# fe»«f tto -pII ©f %h.^ imM mmMrn above %*? tAtltent, 
Ml® addition •ealcitaa e«»b®ni.t#, '^Is wmm &#e©aip3.iA#A by 
faryii^ tim ©f mm. aai dlsti3.x©3?8« 
«0i»bl®s ia tfe® stitw. fli# initio fH wii«' ad3uit#4 to ^#2, 
ttslng, ,s®iitii, liyiroxii* w«» foiaM t© 
iia?©#ta.i with thm §olubl«i e©ii#«iitratioii. Im&TmXj 
wltl. 'til# #@a#@at»ti©n of eom* . 'Sit- ali^^Hwyla.#©. prodti#tion 
«fts'giaitriaiy f©ma t© b© vmf 'oa, ,to£## soimb3.#8 
, Higli®st prodxictios ©f botli aipha»*|l«# ana 
raalt.#. 1>y iasayalU-ia lalgeg 337 and MSSS. 330 MM 
obtained i» m enataii^i^ '$ p@w ®#iit' #©». «ii S f «x* ««.t 
distillers' iri«€ solubles* . 'Sa© ec»|»o»itioa of Wm 
«fpuftntly llttl# ®ff©«t m ^mym^ protaetion by .Asoer* 
gilliJta Qgyma® |.58*, jlitti«gillmg ai^er 330 prodtieedl sliglatly 
«©i»0 mmitas« Miaa. Ai»#f»gillm.« Msm. $37 tet wm tb® |»@or®#t 
«lfiia»«a|a.as# ®f the :tl»®©, erganlfflas stti^ied,. tos«ae* 
gjlM® ormft# pr©attc#4 newly at aueb al|l«-«|las© &• 
337'bmt "»««• luft ia. tl» pro'dttttlon of 
• , ©©fwya tuft, fsuohiya (1951) conftejod ©ai?licp obsertafcloM 
tfeat ^e©li@l, fi©M wm- pj?©ffOPfcioa«3. io tfe® aaltw# aeti-
aa aisotant ©f alpha-asylas® »«« pjp®sent*. • Im 
Ml# py®ceding investlgatioiit at the Morthera 
330 wwo'&%m:§A. tmrnAf #^iial i»©imt» of aiO.^'feas® 
tet %&# pwgm^m pm&m&i.- 6Mj"m3?f wsli„«6mii;*-of 
^%wMmet tii#. of s-^pleadatlK® tit® 
mt$.m of atli# ia smta®i*g®€ emtmyet by «i<iJ.tion of 
»Att a-g#©d sour-e©, wms iiif®atlgat©i, 'Sti®: 
f t l e e k © ! . f « a a « f t s ^ # »  s a c o ^ r i f l « A  b ?  a ^ 3 . a s « . f i «  
A«#ygi3J.m8. 337 w®3?© aot ta^o?t-t 1^© sddltiQU of 
asit*. A significant iB^rovesent >m«. ai0t#4 iife«a «i4t wat,added 
A»argilliii 33t • #pw©atly this .iapi»0?'««t 
w«.». iti# t# -tSi.# ©f -sjpift^i^ylas# setiTlty t© ow 
afeef# m »e#»s«py t&mtm. fees# amtlioFs alto r®poi»t«d 
tli.#t -satisfm^twy p^siilts .were obtained ts th» @0'isr®3?si©a ©f ; 
©©!»%: m@ldy wheat, ail© aorghiw, aai ^i#<l potat©##,^ toy 
stilMsrstd eiatw#! ©f tea#»ill.'iia ai«g ,33?# 
tb® • |y®i?i©€ of tfees# isvestisatioas at fclie loptlMm 
S#gi©aal l$i#»©li. I#abo?«tofyt siailai? wpi^k was eap^i®<l 
©mt ft-t ^ ©s#^ 1 aat tae#' l8la»toi;rit|,. it ©wart,.. •• 
Semlf, mA smemmeA 2$ &t the gmn&m^ 
S^merntHmsBr Mmm* •.m& »i..8#Bms ^ich w&m kmmn 
t© mflmeMrn • as d©%#«lu®d fey 
fclit aj^a-eaylas© mtirltt 8.«-tei©^g®d emlto'#s wm9 
tm^m #valmt®€ fey y#ailJ f«3a«tatiea ef graia aasli®® usli^ 
fees© pff®fp«at;ioas m agent; s» hmt 6f tfla® 
©talljui?®® was a st3?aiii ©f Jyt^eyalllma fl&mts gj^wa tm l|B 
liewi ©»,a ffiMim ©f | pej?^ ©©st feldA solublf>» 
with .an ladtiaX pH of 6*0» 
AOT®.0'|^ , Slr'EiTOI vX7l|,f ) i'OU&S. 
gff&mth msM aaylatt pi»'«)&6M©m by Aie#gMlla:8. ai^eg la plant 
atlllsg® 'W'0m' pO03r «i€ w%m mt S^*»oir©4 by t3?#ate©ii1s wiljte 
ehai'#©^! m alaaira* pmder* Furtiier iav®«tigatlOB» v®m 
cmU4 ©Tit mlm a of ^m, 33?,. tmm m& 
MoV'thmm l®gio8®l a«a®»^ Iiatioi»itto2»y. ®i« »iim ©©nslsted 
of $ per eent tlstillers* aried solubles, 1 per etat ©cm# mtA 
suffieieat • ©.alelm tarb©M%« te aijtaat fkm initial pH t© 
.ajppyoxtiaattly 5«0. subtly better .$<3av©i?sioii was ©btained at 
ll|.^  9m t%m .ate 130® F* o^ohol 'yi^ Mi of 6,1$ t® 6,t? pmot 
gallamg per b-asto,©! m«© obtained frcaa aa@k©i sae&ai'ifie.d 
by t0li»« pel* e«t of iiiteaerged culturen !&» yi«li toy* Wm 
salt e©afer@ls ww $m9$ proof gallons' p©^ ii?y fhey 
fomt no eo3»®latioii 'between alcohol yields aiat •alti»*«yl«'S® 
aetiirity or total «iie$lim3?:ifyis^ power (40t®mimA by tli@ 
ii#asw«i@st of i?#im«itag s"uga3?s f@i^€ frmn solubl# 
Btark^ felttiiioi't Bmitht- aat WillM© C2.9%9) 
3?«fi#M#a. th& list, of iayia»© twm .imTstergta ttatwa?© growth of 
w 
Asnargimai qtesy. AIooUmI ylBlds vm 0.2 to 0.3 proof 
g«iia..®i» per "te&el -^a» |i#lts twm •malt-conveptei. 
wm^Mrn. •• m^faa^ages .*r®» tb® mt»m f®»®wfeiLtl-oii' 
ani' ^©tantida ot eoatmlmtios* #itiW6.l5«t 
a saariagg- ©f S a proof gallon wo«14 fe® •©fetaimd im re-
plselfig aitlt fef •• M.th., &m tlllM# 
(1950) .issued m pf#g;p«s# •e©iiii.©i»ii,E« fe# pyodmetiea 
aai »® of ,,f»3g^.-
Pan, Andreas©», and Kolachov {1950b) ^ • 
jf®»dntatiosi rat® ia eoro. laaslies e©sires*l;©d fey .Aapfeg^^iaii 
njgei* #»is^ ilimt ik# ©f 3 'mut 
distillers< dried solubles toy 2 per eemt toi'aia la.tte. 
a©14 »««l%sd im %©it®3? •'ffe®£r b##% sle&M 
:yi«lds w&m S*3 to 5«i|. p3?oof galloas staaSiu^A , 
fcH.SilBl« 
freparations we^' fey feijEtimj,' -l^ria.8.«.iijg 
mdyWol@iC3mw (1950) for «se in ^ conversion of mmmm 
aash«i •Bi.mh&MM' f^fa^ntation. & tli@ ©i»t@r of' 
#ff£#i#iiay ^ CaM tlieir' ®ffiei@a@i6i.) wes?#!-
asid lifdrolyi.!# |%3:t© %.|.t barlej a«lt i7k)$ «©M feraa i$Q. t# 
85)# «<i A»#3^illm# Mm&W I3T ta ga,lBt#j?g@€. ctjltw© (90 
theoretiotfl. field)* 
Blaig%,«ii <19ill.8) reported that tli# ©f Mrn'mAllm-
Qg»ag or »ig,er la s#»i-aml»«rged ©b iii@€fc 

























Im liqm&wMm mm tm 
Itie sacdhiarlfieation of potato mashes fop' «l©©h©Me: 
f#m©atatlo»# ®i® sleobol yi#M wm hl^m tm. A^g^-
giUi (togergtHua lalggy) tti&s for yellow ^ IJ-aoea^llss SSMM)* 
a© feweatatloB wm tmM to parallel tl» «altas« 
aeilfity tli®' m©ia eultu^©s»' , 
' m att^pt baa been in thta sectton i$0, mrtm' 
m 'tti© <l©Tefl#fa0at aM us® ©f mold «ylitg« 
•, teeii addltl@i»l wopk hm^ hmm ^arrted oitt ©a tfe.© pmhm 
Im of feh® .s«f>s^stion and pwification of tH# s©v®'fil mmymm 
eldeatis^ly, ©Itlief* liiea tim Bmymm CQmeMtmt<&8 w«« mtM foi* 
%hB pmp^e^' of sa0eliarif£e&M.®m m whm 0mm flias# Qt 
til© work mm mt iat@»st, la It aaj fe© stai#A that 
t^ieml ®Bg^» tec^sMques tow fe©e» applied to tM p»e%l«ii,,. 
Sa- the separation aal pwtflc&ti^^xi, ef a •^mxymm' tit® , 
pi»®l>M»atlom were often siibj^eted t® certain t®s^®mt«3?®.if: 
sM' iiit *©^#to tmeti-
mt#' e>^w ms^mm fs'^iiayatioua 
^mymm *«tSfity mm pyTOipitatioa^ fej &Mm%m 
ef ssltaii isimcli.M -eKeaim ov ojcgaiit© a#lf@atB, sucii 
rnmtmm m alsi&ols, Coaaia®a?at»l« progress 1»» fe©isa »«d©i 
'»^^o2»ted Si# f«»p.®rati0a oi mmym 
conoontrates relatively tme frmn other enss^s# activitj., U&f 
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aa|o3?ltf • ot listog#®' %im- s-m^' as- tkos# t» 
sajlose, i,fe i$ believed that l4>6>-.alpha-D-glu©osltte, 
3.1atos«S' «.r® ffilial at Qi« points of' br»0hi.»s« . &©• tiro •©-oa-
wmf ©6iisiA»ably la their ratio Mpm. th® 
s0«i*e«' ©f--tlit gt8J?©lu ffiie »3.eciUl» welg&ts m4 
at thm i©g3?-#« ef -aBflof®©tia 
.«r« -dependent t^«a 'ttt® s^wem* 
^&m a nmber ©f 'mwiBWS m tli# siibj-e-tt of «y2As#i» 
r®C©nt ones by Bernfeld (1951) emS. mA 
l^mi^er (19S^0)* Unfortmiately only tei#f meatios g£ 
aaylas#s i». ii-«i€# by fehti# authors^ thely mAn att#atios 
b«iE® ai^#©t#t im- fiiJiimal 'a,M plant p«i»t£©tilarlf 
0f mlt,. i3.11®r- feas th#_ 
lltemttir# ©» fmigal 
lsjpa.f 0l>-##rv«w. i»t«i tii&t & ©erfeaim i-©-#i©.iiio# o.f a.@tioii. 
toofe plac® '^m itar^ was treated iri'Sa saylasts.*, ;&«# na-®-
flr®t ® very raplS deer«M# in fe© Tiseofity of th« st«pA 
s®3.mt|©a», sbiit w&« f®l3.«w»<l by a gr«i.ma 1b tk© #6l€  ^
©f til©' starch-iodii» ©C5®plex from blii©-piaf>l« hrnmnm 
^@4 to m^mMmrn -fhi^r® wm & sixmltmmm immm® In th# 
reimeiiag of th# solution. it wm tmxA -timt f#i^» 
m0»tabl« »n$&m w&m prnmrn^i. farm atarefe tl»©n^ tli# «yla«® 
a0ti6«» ObservatioiM of tli« <5ptS»i» t^©ratw#g mA TOidtti.eii 
fo^ t^esn diff@3?#Bt a©tiOB® th# eli«^« iii r#a#tloii »t#s 
aeeei^aayi-ng' fi«rlfleati©s ov pms^ial lm#t£T«tt©ii sags®it@d 
f 
i 
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glmoBiMc tm fefe# 'forsatsleai of •iextx'ias of 
iidnsid©3*&bly piallei* aol©<i\ilitr''w«i#it'Sai d-eluMiitf'*'-
®i3,» 1® til# Il^#fa0ti6a stag®. la th# lUKt 
iK^oljsiB Wm^ pmAmeM&m ©t »,a|.3i#r d«tels» «s4 
a loss of the ability to £ovm aolored lodln© e€iEgpl©x,/ Is. 
•@1© fisffll,' «t-8s© lliaii; dex-fefluji sa* F#i»@ti3g smgsi*® are -^mXt 
fom©<3» Mr/lose is oorsyei'tei usarlj eos^letely iatfo 3ltioos% 
maltotriose, and maltose„ th© latter beir^g the principal 
i« eeweirtei into ifett©' iNgtmeti^ 
in addition to liiait d&xtvlxxB* Limit d&xftrlm Ic* aole-
eii3.« mn^rniMm l»6«-alp«-g3.ii®Gs4ii©' 
«i«lt©>®si«taiit towwA fwtii®!? l»|^ olysi»» 
Wm '.sS^lest Itelt #«xti?ia w©mia M tit# 
a^epag#, 'liMt dextrin followtijg 6a.^a-«f3.ft,g# 
liyiyolysia mM.ta,±m a1j©ut i{. to 4 gliicoss tmitst ', ' 
Mstiiods €3tf meaguriag alphft»««^as# activity a]^ giigg®.st«i 
liy the consideration of its action. Tie methoois inyolv® 
. ©x i5iti» ®a«^® e* iriscoixty ©r W0 
Wm 003.03? of lii® Iodic# «s(Oia|>l«, fctbois iiairdlfij^ a«agw@-
»#at: ^ tM f?ii€u©tioii o£ p«d»efng aaterial# fes*® f©mt 
iiMted U0«« 
the second enKjae, • i# ta 
plaats, tls.# ©eiftAa,*: ...Ifelt, »w#©t 
5>otat6®# »e partictass'ly gest sowces of tMs. ©m^iaa. ai@» 
has hmM ;-»a#i€©«m@ mhsMrn tl», pmsenm Qf tM» 
5# 
At if fe«3.1#¥«€ 
a©l<is a© »ls asli 
tloa is aee^OT^liili## aalisly % actios of 
aiClt&s©# maS. pmh&^B @as^®8* Howvw?,,. tottn-s^aias# 
i« lai# p]pi»«ipal saodaau^lf jtug ©i»:ia«i Is 
.^ta^«flss«t m a@t.s by ^ 'liyto-' 
eXemm« X,i|.*-alpha-glucosidlc listegt# la 
Ita m%Mn ia tliat th# sttsek is 
sot Ba©3?® i® s st^-wis® :r®aoval cC %m gS,ij®©s# 
iis^ts ll«®#.#: maXfcos®) fi»«i tfe© ao»»yeaxieti« «is of tii# 
until «iitii?@ i$ At* 
a». i« to #mi© im mfloa^t m mtU. s@a® 
sada, &i ^rancMnj ti 
glueo®i<llc bonds resistaat to s^l&seg sa# i» jiiii-
fei@» iifelMt t&i 'feyfeolfiis fey 
•li#iiaa. la vieixdty*. Mjlos© Is mmovt&^. 
iiit# 'mait©#© aai' & Wf wall mm&t ©f s*ltot3?i©8»». 
peetia ii e«a¥©a?t«i imto aaltos® h»%m»mtlm^ 3H»it -t«X" 
tyia,. als# t# as al^ta-M7loa«%fliiw »i« ImMtm Is * -
melesiilw #©xti»l.ii of lew y®4uti:j^ prnrns'm, 
©a^ai^ @«» feyar0ly«# l,[|.*-boMs located betwea th# 
folnfeSf tbm» mm #iii fwfelm'if 
se%lo». Si# combinad aotiom of aM 
m^lmm ytsMe p»¥Jl©ttsly mmMl&mS, Itait-tectfisi* It £s 
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mwkmm a»i m,m t&mA tha% 'laiiw# ualtas# . 
propagations tmm sp®€i#a of 4siS!eg{gilli glm§.©gi€©» 
oiily if tlie aslueones of tb.© ecssiplexity ©f Qr«i«i? of 
gin©®®## eitosr 0tapl>dhy<irftt®s, m tli«4y AtSPivatiir### 
Itetivity is very readily sieasuped by observing tim 
•of glwos# hf %h» aetiom of tii# #»pi® .fr®fa»tioii os «. 
imltost i«bit»t#» 
StiH eayb<^ydj?as# h»m Aom to '!>» 
is tafias© preparations m&. t# a l@sser «3£t®iit ia mA% 
©3^ ®3aa|»# is lliait-dextrimse and its action ii tfe« h.j43folf* 
ti© %hm .«lp&s»l#6*-^me©aidi®. |.iii«tg«» ia -liiyl©-
p«.#tts. md dftxtrias which rteiat eleavag® % tht ©tli» ewb©-
Stas%„ aiad Sealf (19l{.8) hm% dw#i©p®t « 
method tm th# measwement of limit-dextrimse activity, Biii 
«'©th0% mhiA will b», in d#t®il la & l.at«i? s@@ti®a,. 
involves treating limit dextrin (prepared by the actios of 
hmlmj Milt;. iiastms# m. lAth ©ass^wif pr«^ratism 
ffioi then laeaswisig the araoimt of glucose y^hich mm pr©toe«d* 
ales# authors suggested that the M.:^m llsit-dsxtriims!© 
activity of fisagal aaylas® pr«pw?ation» ©eep-arM to aalt imj 
bt responsible for the Mgh©^ alcohol yf«ld« obtain©! fraa 
f-osfa|.»i*#«h*rif 1#4 mihit#, fs«^ya,., *@a^g«©s«y^ •mA QismmM 
(19l|.9) r^©^t«i that IsmiBltoB® was hydrolyg#d t# 
of ^ f§ p©r @#st ia 5 It^tiri by -Ii!® filtrnt#: fr« an 
:Mg®r 330 culture# • .Siis s-usgtsts that th® s^-feod oi 
53 
{19l|.8) eowld ^tflsced hf & msisg i@&* 
laaltosa ia iim«l.,-tli® i«t# a^S^r m Im m«# of is^fces# • aeno-
liyd^at# la the detemiaation ©f aalfcas# aetivity# 
at a 11913) 3Uis^«st#t ils© ®ja .@si|?a® 
.to ddLastas© ooawfted stew^ dlreetly t@ 
m0«1; w©'rl»Fa to b@ll©¥# tlsal^aaltos# *w 
prlaaary product £s lai# ^©tloa of f^jngal «ylmii«« ©s »t«?A 
tm& tamt #u©oi!®j, if pif«saiit|i was fomed l>y tlit fwx»t!j.©i» 
hyi3P#ly#ti of aialtw fey maltsse^^ fo»aa ®aa {I9li.8i,.» 
1&&t thalr jnold ciilttir© filtrates -Drodme#!. gltieo-S® 
b0tk.®«lt©s# mi pml.ymwm of 
fezTsd tM# tein ^glucogenic ©nzyae** over %alta«©.« ^ity 
gim«soseai& .attttity Mm ©^rtent Qt bytolyil# 
of aaito»« aosoliytoat# inte ^iieos« ia %!!«• pytseim® of 
iiiwyw. iStwelaM^ aad SatalJtsk C195X) 
isvestigat®# a similar whX^ tisey 
^aeoaiaas®,* ffisls »iis!ym@ protoeeil glmeos® fiw «B»yX#f« saii' 
#©t-|a af% mtteetts® t&$. 
of Wm moleoxaes* ©ley did ^©tfawa* ,iiiyl®» 
g3.m®#aiia#® hmA »y. itetiea om aslfeo#©:# .4 
p»fnation iBiiaoBmii. vm iHr»ist,l,gat«d 
MUS^.f «a<l 0ali»#3.1 llfSlJt, b)* ftls fi2?«t i#stg-
as "dolta-amylai#^ 'latw «* *g3.m«. «ylAS©% fw 
o^j glmeos# f3?« -^la-os® .aai, hyteolyg®i aal.-fe©8® 
twatitstimly t© glmtos#, mm .'ia-s© ,pyotme«i tiim& 
aiiA »© ®ue a^las# mm 
imalJl.®. td .Eyij?©l.y«« lao»alt©s« but; It taa ®pp'ftj»©»tl,y 
3.»6»-iti3teg»»^ "pmsmM in e©»^ 
was subJ#eteA fe© mmm&m fwifltati©© 8-t«fs oat 
As© t<9 partial iimetlirafcioB tli® ifatl© of acfeiirltf to 
glm aettytty Ewww#. mfe@ 
©f iiydroljsis of 2»lfe®g# wr« l®as Wamm. tliat tm 
m# liyir#2.y»i8 of s%«A. 
Mteimam «,€ S»aAljaa <19l{.9) iw#itlgat#€ 'Hii ©asipiji 
ft, stJpaiii of ,to»^ia3L»:i w^,©gi ttiey ©@as£t«3?M %© fe# m 
b©ta-aji|ta8«# ®iey fotmd that. i% glmm% 
wafeo#© Sm iai» ratio of k/t tmm stai"'^ ,'«aa teA praetieally 
m ©a laaltose# lamt tjli# ®»g^ 
Mii«t 'ia fwt&t# Xitalwa mA 
iSS ©%ta3..,ai€ In a. g^lla® 
6f' rnwrnrntim &#• purifies ®M|a® p3?'0diiet» 
|^ «« «f ,aa3.tas# M^, atti-rity# p^otmt#t gtaos# 
mM asltes® fi?«m steeh. 'in Wm mMo #f S/1^ &«y a 
IS£SlS^ 
fl^m C19ltl|.) thM ©f toyirolysis ©f 
gis&^m hj mjlmm in "tti# pF®«#»5«. ami. &hs»nm of y©&s%s* 
a® t&m^. feat »alta aai noid 
A«ei*s;illma g®a©»-tlly get® ft •&© ISO per ##at 
glea of #0»a la M». pr©i#ii<i« c»f y@s»t, Im 
'0 
mhB&mm &i 90 p&r eoweFSioa aal 
molds ofily TO •&© 80 per e©at». H© st;^g#st0i l^at fiijiagal 
mmym pi?®pwafel#as w%m abl® ©ynlilissta# iioa-f©m#ntabl» 
materials froBi maltose. Heaoval of maltose by tke action o£ 
yeast prevented tiiis synthesis. Siis obsesrvation was later 
0«fisa#d by ii^wimer <19i{.5)» 
fts# ixilQ Qi yeast in tl.i© secoMary stage of fienaentation 
w»« by fm$ and Solaei®v 11951 h: Itetsg 
%h» a®eoiiiwy f«i»©atation stag# d«trtaf w« by 
tiingal 0aa|m«:® tato f®w©atAbl® SIIS«M which %Mm 
by yirast^ In the ab8©»0® ©# thi« ©•©»-
¥«i»«i©a i» iitiibited by th© accumiilation of 
pmdm&tw0: Th@j toTmi -aaltosfg M$ »t glmos## 
r#iip©Mibl© for- iiiflxibition mi that %li« r@l# &t th« y#a»t 
is i®@©si®ry mmwmitm mm Ih® ^mofMl. ef .atltos#* 
la ©ti»r reports on this probleat, Paa# M^Bmrn, 
l&lseJist (1950a) and Pan, lieholson, and KolaApv {1951) 
-ttiiit m. filtrat# irm a subaers^t enltui?® #f Ait^ergiiliia 
nigftr 337 e#fflr#rt®d into «n iin-f®ra#at«bl® 
Hii® iexiris. was tii 'b# •& tipt*®#©©hartt® 
mQ.j of gla#os® r^aidmos, fh® dtxtrln formation wa» r#f#r<--
»ibl©# ft» t.sdi©&t«d by th« faet that in th« pr®s«©# of 
yeastj, lii© a<®3,<i filtrat# mi able to #oair-©rt th# i#xtria into 
f©»!i©afeabl# gug^s, Wmmi^ (1953.) saggestM# «d' Welfrm,: 
itoips«,: m& Sattwsfci Cifll) that %h# tri-»w^trld«. 
Aieh. .was •em.llei' ma li.--a3.|iift-ia©ma3.feofp?®»osyl.-3&-
glUCO0«« 
Paztar .md B?©ne& (195>a.) a • 
spithesigiag- prmBiit la flltrat®. tb# m©Mf ' 
Asiaegaillua osr&m-m 'Si® ffieohaulM postiilated for tli# syn­
thetic '^©tioc wm t«w#€ t»aiis:gll»««ii»tt©ii maA iiwdlwd & 
transfer ot tti# t#3»liml glumse residue ef aaltos® t© th# 6-
position of & c©-3ubstrate saocharid©, a^toi# tli# 
syntliesized isoaaaltose, 6-(alpha-X>-(iIucosyl) maltof«|f 
.moA 6»{a3.iibi«-B*gX«.eoay2.) iscBaaltos©# wad a t©tra®aeck^idt of 
iisi^ws ®©iiitituti©»* Siis sy»tli®tie •adttoa'irwy clo»e|.|' 
i?#g«Mo» tim TQmm& of liait-d©xt:rlims0 aetiou. It s©«as 
©st£t#lj''f©isibit ©»3Ly &m iw-cilireA^ ia &n 
©quilibri'um s^action* that the direction of actioa is 
©ftslly ©©atrolled %f ot r^&etant 
«iS products. 
tm. It timt p-3*-^»ati®n« 
contats 3 or more ©napaes, Alpha-amjlase s,et8 Isy a jeaiiiM. 
hftedlytic cleavage of l,li.»-alplm«gluccsidic bends. Ifesr# i« 
fi3?at a ^mmme i» fiscosity, is f#llt»:#d by 
!©*» „ '©f- color ©f tl»' i©ttB#»ee^l« as ««ll@]r' dtitris® or® 
f©»®d| md ia th# ftiml stag# l^t glmosm, 
amlt©trios#K iaaltoa« ar# slowly mjo-r 
sae:ehartffi.33g action is - t© 0s® m mmw^m capmbl# ©f 
^l^drolyzing l,^*-.alpi^a-©«glm©oaidie b#a€«» taall ffliotmt of 
®ay ^ present# Mt- fck#. aej«r ••' 
im9' litti© OS* 110 action on maltose. OSils 
©»a|^  p»tm©©s glucose frcci starch a3^© Is e^limMoii 
'With al|&a-«ylaa# foms. smi^ limit d©xtrlM» &©s# 
me then hydrolyatt, fey Itmifc-dextrlvxase to fox*® 
arngsFS# • Ifyss©ir®i iM# SQIUMOB to 
aotiosi of dialjsis, oi» by mppl&mntlm saltas# 
ftetiiritfl 3.Jail;-t«fej*£i«B© -aay sjmthmtm 
swgmpsp 
••' lm®ii of $h0 wmk l.a. F©g«e4 to #¥sluatio.ii ©f my%&» ' 
.lylie- pi?#parations liii$ been don® on salt# I®©,fe Cl.^7) M* 
Twiewei th© various aethods us&dm Si®y may "fe#. <slassiri#4 
iaM®r fell® fel.l,0»Sisg tieadlBssi ^seoslty li^tlicKiti 
methods J polax'liTietrIc methods | jaethods involTing the iSetor-
.tttatttles •&£ »#*©ing\ p»ei»| €to#©t i@%«33il«tiosi»» fls*«t 
«t..conearnod saainly with th@ action of alplm^ 
mylMmi •wtfh tli® aaft t&© 
$th mmi&MT the etMblsations Wm 'mi^st-aetions*' 
ti ©f littl© fa3L«# t# diseuss hm% to jaethssi® wet 
f« tfag ©iralmtioa df • malts, ©specially sinm the iae.cii.«^lf5tiag' 
attlous of ^ salt' aat Molds are du© If" Is 
*6# state that the most poptalar aetli®ds 
aalt® feas#& da tk® d®t®mimtioa of b@t«»wQ^as@ a^ttwltj.^ 
mA^ thM' ©f •saltc'ii# rF« stap^eli ^ 
th© malt, E©©i® |19l|.7l • aofeed tliat ia mmm% y#«s it feai 
M&m0' feh# gmeml ©pitttea fckat %ii9 of s«« 
laolatei #i®'|a© such a,f Is Kst m& 
©atirely satisfattcry aethod of ©vsimatlag malts* &« a#©€ 
f©i? ft, a©aswlng. ili® @sigrM»tle aetioa wm 
t»iieai}®4j, «IB4 oxpoi»lm«at®l ftwmta* 
tioaa tli# ©aii^ latlsfactoyy laasaftF of 
a#®<l* Wmwm-$ fc»8oa* Olson, md fmtmamm {%9k$l fiVii3.iia.%«4 
aaits mei. f©^ the production ef idt®©fc©l fvam nfeeat Iby 
8i¥# .sis®a,.|1si:©®l asi f«»®at«%i©a t©«%i and .&m0 to m# ©oa#lm-
gie» a i«st em glir® «ii neewat© 
1^,1? »«i® aalfes feliat m iroTiX«l 
'liav© m. Wm hmis of Llntnei? ia 
f#2»«atati©a t®st« t© %« « g@#i as olliw aslts Mviisg 
tgntrnv' v^rnts* 
mmlj @1® &m% situation ii&s £ja t@ 
%h# «vaimatl#a ©f foiigA mmym «?&%!#»«• tu tli© ©wly 
stages of tli« inrestigatlon of mm%A h^wm at tmm Stat® Ctell#g® 
TSmrnw'k&ilB^, mm& M^k^m <19ial sfet^t#d feo «.©»«• 
Ist© Vkm Mats®I* value af mmM t&@ 
«ffiei®ney as a»asm^®4 fef tto mlmheX i& & 
i&mm&Mim* fise# tii.® Ts3,m ewm^mp0M4s 
t© %tta*swg^aaa# mtlwitj, is ail ia fmsgml ®ja«fa® pa?®-
it ii mQ$ smpHalm ©btaia#A m 
It waa widely ^hserved tlmt, is milo-
lj%i# pmpm'mMt&m M0. Is «atk«-«yl&8« aeti^rity w&r& g^ite 
• fos* of grain 
m&Am# tli6a?#fo»,, ^pLa-«y3.M« activity b#©«®- tn® #3?ltwioii 
tor til# o£ mgmslmM us@a is pm^vLQtton: ot' moli. 
hwmm and, later oia, for us® la salaitwg#^ 
fjpaotlcaHy all iafestig&tor# la tM« fi©M aftei? •& pyeliiaimfj 
.««l@et4oa. ea tli© %i»i« of mefcivity sttidl«€ 
pwmimim ©s^«ai=»as % th© «sf ©f lafee.mtoi'y 
M«a., Majakwaii, ant St»k Cl9lf7) 
thea?9 .WW » correlation hetmm the • . 
activity «f eiUfcmr## of ..Aia#.i?gillmB aigeg |3? ai^ 
Ife#, silmMl jieMS' otjtal»d froa, a^s®s e®wepted "by tfe©; • , 
timg.$3, 'ppeiwratioa*. SoiiMn 00^0^% Sl«» faa 
«ai "kmgXfWm' Il9l|.f| as3?®®d wltli olis«3?¥ati©s l& stafetag 
tla.t the voliMt. ef sm|w«rs«ii fiaagal ®mltwi»© us©d for saeeharl-
fi#a%iom ws.® ae» tapcifto^ tlisii ia®mt of 
i«tristglig ©nsyme (i.e., alpha-aaylase)• 
fas l«i«%; a»a,,I»«sglytt# ilWI ol>s©3£^t4 
•a pesittf® #«r#latio» between maltas© activity ttA 
ai$c^©l y£#Ms* It was., ^e-rtaat. the mold ©mlfcw®»,#.. 
hmm&r, iiai a s#&fia?abl« «wimt ^t&s»«^la«©»: Ha "tti® • 
folloirii^ y#« ifewan. sod Ijaaglyte© (19l|8) iMieatsd •1jb©.ij» . 
p»f©j?©ii©# foa? tb© tem **g|'i»,©g#iii© &©tifll;y*'' iMt#M <»f ^ , 
aaltft®# aetiiri%y» aiueogenie a©ti¥itj wm a©as«i»a€ by Isli® • 
«»# aa fdr.msltai©, lit®## W mm hyirolysi# of 
Halt©#© aonoh^fdrate) '®ait also <so:ff2f'«lated wife aleebol 
60 
yi©14i,» , Mmt th# Mste« 4et®Mlia.feioB 
/was to# mpM tow thm ^otrnz* aotii^ sola •os? .glw©-
.g®^6, tnsjtae. Coi^an and Tsucliiya (195^1) ©fe8#w®a Miat .tfe# 
aS-^-aaylas© acfcivlti' s&omd. hm gr««tw .fei® ©•» tea? 
if alooliol yield if t© on .tti# aaltas® 
activity* 1b timix isrestigatiea. of tli® mst ef mQii;,,ea3,tw« 
ll^iftors eertalB Aapeygiaii tow e&m&mion 9i awmt potato 
Hashes Pokimhmmt XoAlda, mib'Ktm {l9^Xh} ©b««wtt 
til# fei^atatiojB ©ffleleney p@:rall®l«d tli# mtltas# aeti-vlfey# 
Another aijlyytlcal method for the evaluation of 
tmgml- m* fiw«itigat#d fey Erb, ftitfaoff, aM, «raeo'b0 
Cl9i|.8). fliey detewimd tlx® sae<^y©g©iide aetiTlty of 
Wiylii«#S by the ferrioyasild® titration ©f tli© fi»SM?s 
formed by the action of ©nsTK© p3?0psj*ations on soluble 
•Si# wm9 m0thei wm' % |i»i- t« S» troduetiou ant 
Martotii^ AAisistMtloiit md Bmem of igs^icultwal mi . 
iMustrial C^mistry (19„^0) for th© plant seal# #s5>erira®»t8 at 
tfeft f«>@#|isi-|is ^^os»atlo» at Mtti:®alsts®g loifS:, A 
positiir® eofwlatioa wass foisBOd to ®xlit b©t»®®n tM# fa©<^s»®» 
gmi& pmm m4 to ^eahol yt®Ms» It. awt li# pjiat^i eat 
that their data also indicat© ms good m. <ii^i?«lattoa b«-
tw#©a. aitlt»# ew' ilfhm««fiftie «pt ^enhol yl®l<l* 
Ustisg- ti##atially th® isae atthod MLiyntora, ,4si»aa®a^ 
«sill (19li.7) compared the total s;«^srifyir3§ pm-m witti, 
th# alcohol yields ..imt fotmd m €#p»at®a§% 
63. 
• • la mmmrfB .two •ainali'tifal aet&ots^ • f©i? ^ the waim-
tIon of fxiTisal em55sie preparatJ.ons haT© aay 
p#c®iis## In on®#; aaltase or glmcogexiie mMfltj'ls d®^msmS,m€ 
hj aeasuriiis the production of glucose by en^.ymafcie liyii*Ql^«l« 
of a^tose iioBcaijipate, In Iti© otliw method^ the s*c^gi3?o-
genie pc«©3? ts mmmmmd by obaeif^li^- f3?otoeti©.ii of 
{reducing sugars by ensyaiatic action om solu.ble B©tli 
aetl^jda tmw-^ amfct t© fe«'t©slre% to tii© 
level of ^ylolytie preparation to be used, wliie'h. am®t lb© 
defeeraimS by setual f©«a©»tatioa t&sfcs* Hie »tfect4 csf 
et al Cl^) presiBablj laeaswes the iatesrated action of 
al]^iifii,-.W5^as®, m®lts.s©, and otlaar saeehsa^fylEg empa^s* 
Biacs# tto# ?i*«p«ation is m33,ow4 to mt tq^oa. fe© 
fep a ©j»paratiT#ly &o:pt t±me| tti® method *y pe^sibly 
t&©i« ,fr©pa2»ati©ji« !«• aetiTl--
ties# '®». %Bxlj stage of saeeliarifleatioij. foj? such py©p«m-
tlons' ii sl<» as^ tim mcmit ot eiigms proMm&.wp'vQ.'i, aot 
accurately IMicat® tti© €®gr®© ot saeeiiaplfle«fcl©B, 
could be attained 0¥©i» a losa^er psriod tisi©. 
Srews, Laape, aad Spscht (19^0), aft#!* ec^&^iag mfttiioai 
frp tJi® ©valuation df mylolytie activity, stated that tk# 
»©«t.?#liabl« i8«t&©« wmW' t&» of %im ' 
yield in a j?.»raentation test after saocharifying. t1» starA* 
aat«^lsl wife si^l# t© b# t#it©4. 
6a 
I®### Cl9i|.7) Msmm, maft WMmk^l&P (1910) 
4Mm^£b&4 m shoa^fe fementation test tm 0TAm%lm$ tmg^^ 
w^loXytle aaterialiS. fii# ji&M 1.® A^t0mlm4 
m '©f soi'satwA. 8m@hjmitS.eM 
hj Um mjloljtlo material t# hm ffe® mtt& of 
a©lt teai^sl©«3iiul WM iig'ai,sis% tli« w«i#ife of 
»©M bi«»ii Bteaight lij»s wmm 9m a ©f 
m®M toaas- 1^1 f^tfaypM imm Mwrnmillnm mw%m JS) 
tim- limB ttos were parallel iiffW'fflel 
iiit«a?eep'ts# fhit Icwtr th© %1m faigfeti' 'W&t 
%U<9 ©ffieieney of 'Wm% parttsiilia* a©14 teaa* 
S,t wa# »%#t that the 3?atio %h» tm twe 
m©M tean»- wms #<ptl t# :x»sti@ ©f thas w©i^t« of th® nmm 
moM %]ria» t@ obtaiJi ^e<^©l yields, ams# 
fey ^las^iig a 8li«idard -atlt fe«a »t 'iiffdreat lewis t© fiat 
tto# ©ptla* 'm& lii« its wlWi tii# iiitei?» 
oeptf 1^' Moia brans- iM th® short f«»#atati©a t#«l# th© 
levels f©s» a®lt fas b# •ealt^ilmtei. te#l-
l#iii i»#stilfe« obtainti pTO^fito© for tl». 
m^MMQU ©f fewag.-
fhi® b# used t® tl» Idwls of 
m.ttemm ii@lt l>^aw t# to# •»»#€ t© eliUaiia Mxiaw tout 
it Aees »% indi©at# d®fiMt#lf wMeh, a6l4 Wm. will th® 
AeehOfl yields* S®»3?ally» laot withomt «@epti©% 
-«» itiiM tew with m#' l@w®st i»fe@i»«»yfe will 0.wm me hi^»% 
fieM# It say amrn 'Mhrn^  tfet •miagiaafci#, ; 
ssetlaod of ©faluafcion as disoussea previously will :ia(IS.®a"b# to 
sme extent; th© alcohol yields which caa b© obtaiii#4 ftsi, th# 
%hM Isml. of 
«g»afe wMch ^QvHd b# txii©4.« • 
61l» 
SI, !M?1BES«S 
tw mi Mtfiia. 
Hi# ®©?a was us#d f©i« %li® a&J©3p p©rti©a of tMs 
iavesfetgatloa ira« ©btaiij©'d &« I©* 3. Aole knm&l yellow eos»a 
la a 100 po^aii l#t fr« tfet Oatss f«ipal^# ee<ia3? lapids, 
Iowa In feo» #f 19i{.9. It wm ^©'oMg. ttoroi^bPLj atxt-d^, luai 
gtoi»«d la feetfel®® mtil us®i» feii ©ei«B 
fmiga^ed by pmaMag a t®»t fetilJ© «©»feai®i»g alomt $ ml. of 
%rig&t iat© fell# ewa and serawij^ th# cmm 
m ti^tly*. a®t®»ims.lil©a® m#3?« rm ©a tfe« eop» la 
mm&h li©ttl© at 
2# ioga alii fyaefeieM.. 
Bi® fellewlag mill ff« yelletf mm w«3?® also 
lti« QaatoJr Oats in Jmi® ©f 19ii.9* 
wisi^fes i?@t®lf©d. «?# ^©1^ e©w#spoMliig p®3?-
@©atag«« la wkol® mm» •mt&mS.m.niQus mm rm. ©» 
«&elj. &a#tl©B. %© lt« • ms#,. 
Orainilat## a®»l l|.9#0 ltos<,) «« « 
aoM@a »£fe# 21.0 lbs.) grit# 7O«0 »»• 
Hctttuy l^tQlba* §om. g®m Itpit# 15* Q 
im.Q lbs* 
3. mmrn, mi 
f&is M&t'mi&l wm: im.ft 3.00 |i@mM lot tmm 
iQa&ph B» Seagraa mA S@ii»t ta®».,i ®©mtm©ky* t% 
wm» 4®s»i^4 a## •**. «f tlit »©l.mbl® portion 
©f stillag# oteiaiiiit la th# of &m%'€k .gitmlm, pirlii-
cipally corn, «lg# i«e# l>«3.®y 
lb.# f©Hewing' taalyals a§#Qi^«ai#i tei«€ tdlmfel®®* 
Profeela not less tfean 30 % {Jrude fat not l@ss than 5 % 
Fiber not more tiian 
Ash not more ttian 
ll©i»t»# 0oatant' not mor® than T 
, :l&is aiiteriml toi a t# trt# ^ w.&tm, Som^Mg 
imw€ itflllM- .into «iti.l®*» p©3?ti@ns# 
fl&odd in, »»w-t®pp#t bottles#: ^mA aoiistw®. 4#t@iatnatioa# 
wm9^ att« m #a#li p«ti«a l3«foir-#' m«*» 
%• 
5fe« Mitiflfy of '%m Wm mf«t foir tli« pi»^ai»ati@a of bran 
#«iltai?«8 ant »el# is this iiwtitig-ation i« 'tintoiiMfn #x* 
ii©ft: tl»t it wm ototalatl fii»i03r to 1^4* 
atiug^ 
»t«^ tts©€ in th» short f«w®ntmtios tests wa® togo 
#wa Btaf^i. a fooi gfat*- stai»®h p3?©att©#d by 
th® 'Gorn t«dm®ti lofiai'sg -.eo'tji.' ^go^ laitnoii* &# oontents 
of a nwBh«» «al3. paefeatgta of this p»4mot w«r®' «a©i»o'«^y 
atx®,d «Eit la m mMl i3«« ©oirw, 
A. ,a#i.»t*ii?# d©t.#,j?»S.imtloa m» earriei oat b«foi?® u»« 'of 
lip?!®!' #l>taisit€ f»i ^©' MmtU WAtlng 
llii»a.mfc$®# Wii«®Bsiaf **» * ©©ntrol during a poFt£©i» 
-of ill® f®3M@atati0m« #11% %!»• csws# ©f tMs-
S.»r#«istg«ti©ii* A wall mQmxt ©f th® ai^t wm fmBMj ^©mai 
ant t%» a©t8tt»« t®%«3»t3»A trtey %# m»#* ,, 
T# lalt e^gai^t 
fh#, aallJ us#i M •for' y®a#fe eiiltw## 
wm ©l>tftin®4 1» a 1I|§ ^#13^ k0$ trm Jufis&#u»ef M§^ »M 
'^mpmff. MmS,n^' M§s&m't la tt if« i#slgiiat®€ by 
ai»jif:«0ttti»#r m' ®li^t malt 
ay«f** li#wii?r %Mi it was 'fQiaS Umis th& 
tmer weH a#i,iwi fi?« amtwina. w«g ^««m3.Uiaag in 
via»y sli«iA y#aat Sdi wms 
p3ro4metS.« ef Ij©3e1« a»t0-ilia« ta aalt •mferaftt fey a 
copiou®'^  ^a®l€ ©a ita ^ stefme## 4 a®w simply ©f »ob« 
aia#^&tie »i0.i wft« is'a 6©' 4mm f:p®a 
fabst F®o3?ia Hoiglitst IlliBoi®#.., ia O&tobor ot 
a.9^,» Ms Ma%#2?liia. wm Sys^," 
it 
&& feast «xfei?aet ln.tMs lw#-stlga^i©a w®# 
f'owiei? f'om of W.f## Bfte^©. X#m®fe maiiafme* 
toy.tM Ulfe# |iitl»ral;oj?i#% lf^g®s» 
All 6li©iaicals mmd dis3?lns this investigation w«af® ©f tM 
#•• ^ t» ftst wtr# • ofetaii»i o^f^aarj '^^rowlal 
s#i»»e®s» 
i, ipectal 
i|#F©k TOlmbl© Sow *§« im tl»' 
##t#aiiia,1i40»s, -was ia. 19^0 fwm Iwek asi iimfanf, 
XAfee-gji. 
ISfet 'aalt©®# msifi Im !&© aitltag© detem,iaati®ii • m» of 0. 
I»» f»ii^ -af#©,!!?!# TOtatias^ of fyai wi»- !>©» 
•»*«&«§«» Illi»iis in 1950. 
m 
3* 
fhia #i|>#®£al3.y for al|>M* 
asylft®# wm ©1bt«d»A ii^m ¥&3.i«3?®t«in 
Iia^rato:?!®## Mm Imk la 
%• I'tMit d«tgia 
ttla 4«xtria was i>we&«8«i twm tli© l#alal-I@3d.»@ lastltot®, 
@3A«ag©,^ misolii In 19^0. It I® p3?©]^aj?iit mmvi.i.iag t© %hm 
aetlaot ^ Baaea, Bt@k0^» ^mwl$ mA fester |3.9li.8) by Si© 
©f feaet«rl&3. to©t«*«flas® oa 
potat® 
. if». mmmB • 
• • , A# *l«®M©lQgl©t3.' t3?0e®te«« 
•4 pw. «m« ' 
tb# ysast' ®iQ.tw® «i 'slsp fer tlie .of ^ emltmi?®® 
4% .M ^ Ik. :ak.a«b . jt imiti-Mm, i^ONi'f mk •Am Jl' tui. -- a itaHtM- -i nn Jbk' <4>w jml ia<c1>ah ]«» flRKift. Jl ' •—-^ -^  ,Mk jJt tkJUuiA m un • tim 
hf i.lss©lvi^ .ft weli^ied itt'oaat ^ asA.t ©xtmet Im 
a^pf«Sittat#i|*.. ^.6 tla#a its mt^t fe.#ia.Jug tap w&t®r» lb© 
iT'eim®. ot lii© a#iiT» 0»a£i»4 i« mkmM timm tl» ir®ltj»® 
©f tit# water' anet, ft?« tMs a^iiwi,. 10 ai* aHqmots w»i*« 
ili.ti*il>tit®€ I.® 0 al* lrl«m©ysy aa«Ms. f©^ mg® &.s 
aedtw sM 1^0 »1« laonats w«» fl-&e#4 ia 300 ai, 
a«.®lc» t#- t.«rr« &« tli« tm %im tm^ 
mmn%mt±em* Wmw s«is Qt «iarly r#M#stsat.t©ai liiieli a?®-
faSj»#€ I.AFg®3? vdiiaits of y««gt foi' iao-emati©% 2$Q 
e£ lew w©3?t ii#iim mi pla.@t€ la ^.0 al. 
.fi&sk#* Aft0F t&# #l«t^tl>mfl©a ©f ti»® %®«r woi*tt tli# flasks 
if«i?« |>lt^g#4 wifeli e©tt«m sat it»i?i.llB«-i fo2P' 10 mfmi.t@« at m 
st«i® pf^ssur® of IjgJ •feim#!.. 
5te® M%mk e«Cltw« wfts ©rigliMaiy ol»tid»d twm& %h0 
mgUml mrn^m^. IllimUg m 
Ses# #?• It J.» 3.1st«i A« !«>» th® Mopi3iysl©.iLl 0xmletrf 
e©2.1«®tl©ii l®ifii Stat® It if & sti^sin of 
«tr«®iy Tigo»m# mi i»w 
€um» yi#Mi of m&M at fr®tm®at 
1» t@ Bitiatalm * vlgoroui f««®t enltw®# 'Bi® 
¥«« at |i® i. «aA 20 t© ^ hmm 
mm ttstt t» toooulftt® 'th# •®%«iMtatal. f»ia®iitatioa 
fe® follontse w%m a»®i ia iisr®®titiitto»t 
Agp®i«illa® iiia®g I®» |3f iwm tfe» Iwtt®a?B Segisaal I©®®«3?A 
f®©3?iat J31iisei«| mig®g !©• 530 f3?» 
tlto .®0«« #©t»e«| Agia®ga.iliaa mwsm »©• 38».b tmm 
Bl©pl*rsi-e®l •«ai»d.»ts^ e-iltm^® t©ll,e«tt#a mt I©*® Stat® Oo3Ll®g«« 
Stoefe «^tti3?«i; of ^®:S# a®2.4i w@i»« aal»tmlis®t oa 
a®xt»»»-*aga3? «l-aiit8» It mm f#»A mom mmmMmt to ®»k« 
m©«t of tji® Imctaatlona teiaag thm ©®w»« tM« if©3?k fa?«i 
iiit®»®dl«t« temi ©tiatt®®®.# lr®a w®r® pr®pai»«i l>y 
aisdug' 100 ^i#.&t %»«» «M It of »m» ®o tM» fi3?3r 
s»t#3?ial was «ii@t i® »1» ^ asm-A 
wW 0»^t P*P*«* «e- mtm »iilfat® keptaiijitoat®, 0.6$ 
of f®i»®m# fialfftt® k#fti^y43rat«f a»^ 0»08 ®f 
@i#3?-le s«ilfat® p#»t«&fi»»t«* ®r«i fo3?tl©M^ of tb®^ 
tl 
wei?# fiat.©# in..3,^0 «!• wid»-«©mlia 
xm-jm ttmskm flaafes wmce pluggM, ifith ^ 
fl&slE» were sfcerillaed for 15 lalnutes at %$ p©wii# . 
wrt iiioci3l«t#4-wltM^a^lt Si® 
f1.*#l£S wmm. laid horlEontally i» tla® iieutoator at 3©® 0, ^ 
M%m mhmt m iwlag ^leli mymtMl 
mi. finally dryiiag tM 3m%m§.A Ite® te«i. 
W03NI tow ms«* Wm. «sfe#iit i« w&rj 
smA it is mmmm^ t© tsspy tiwi of 
8®3.mtti@s €#p0»ft»g m tim weather condltlom m tiiat.Mi# 
»i©3?i«a Is Mm %« ^^ort geet.-g^oiftli «» 
Kdlit If ^ii^ i©«» sot mmr' s©®a 
.iif'te#:r mmmB as# ^ ©mltw® 1« 
,jii>oii©a*, 
BmmwA pwmrn&mmm wmm wa.©4 • ,tm tte# of 
s^m% tn©^eiia«« W&w ise^ttlstlsa' of ittsll. mlvmi sulaesgti.. 
eiAttir©® a. «t#r« smsfeaslon wmm 'pr&pmwe$, hj fcb® ai.di,tioa of 
sterile pew #mt g.«l.i» rn^MMim t© a slmt tialfew® ©f 
tla# aold» spores w#r# ®©rap®d fpM m® swi&m growth. Mid 
«sp«M#d ly th# us# ©f m gt#ril® wir®, a^ts enltiar®®' *<ir© 
'"tef .r®aovi33t m portion ef tk# a©ld grewthi fr€« tfa.® 
swfft©# ©f sl«its >y mmmm •of a «t#rii® wir©' aaft 
pla<ii»g ife is %h». st®rilis©t Wm fretftrntioft*. ®i© flask wm 
tli« iiinkfii t© Aiatribut# %h» npm^B tl»©u^©mt tb# 
.«olst#B«d Wm «ai %hmn m% 3©® 0,. 
T2: 
oeewiped lAmn this method wmB mm& m aitwrnt# 
wag developed* A small esaaomt ©f i»©rt aa;t®3Pl.ii3.,j| 
sm«ii as filterald {Diealite Fllter&id, Dicalite CMemg©,. 
%rm lieat@d ia'ii tml# to lt». 
•Aft«y ©oolisg, a «ajl aaomt of this safeerlal wma b.Mb4 -fco m 
•AmA enltw ©f a#ld» • fltti Sie ai4 «f m wtm 
Mold thS' ts@s't aafewial* 
ffltis ap&w® suap&mlon wm ®3?i*ed m»'sm of fliiaisd 
i^«trtil&0 inHo flmkM e©»lsaiii4iig tto •st0?ill»d eultew^ 
a^dim# fh» fl»s&s-w#r# s&i^eis mS. iaeiatoated a» pmriQm%T 
Ms a«th^ had tli» aif^tag® ef mo% iifttrodmeii^ 
smy' aolsftwe^wtalBti® whi^ wot^d 4®lmj di^ag of 
•ili» lj»a^ ©iil%w#i» AftW' » taltJ.ML feraa ©ixltiaye of a. Mold 
had pfNip*?«d i% wm aosfe wi»r«»iil«a% fee m® a aimll ^or» 
tim of' it %& wmmMm 
•1^0 a#fehodd w»# ms#d to ask® l©oe«lat5t@as trm feh# l»*aa 
etjlt«r©»» Fim% about' 100 al. of »t«tl# oi» psi»' e@Bfe 
salla# soltt%"loa was &ii«d to te«a e^mlttsW'S ma the .flatk 
wm» #i^ta t©' »msp#ai th# mold if03p®« md & portion of tim 
seZM ®at#3?liil*. iMeiHatioai w«« »ad« fr« ^IS' suspmBi&m 
hf of m pipette, . A si3apl©i» aethod ooaglsted ef a©J?®ly 
ghafeisg th® • m&tMm and. thoa jpoti^isi t^- spoi*®* bM. a 
aa®ll «©'«iit of tb# solid mmteriA Into ttm Sasks- to W 
i»culat@ii* 
n 
«3e«et ©f fcb®' '^^tmrnn wSM 
"b# ia iaore detail ia, »®eti©» q£ 
tM,® tlsflfgi#.* ©f mm-i i.i,iitil.* 
s^a.m'bl##,, f®i •w'm% plm^4. in 
^lem.9fm flasks mmB. t&o fi?®p03? voliss# ©f wmtmr mm 
aiA#d» 1&« fMste *@ir# 8t#ff»i4 •'wttti eottss fl«gg aiai 
st«ri3.l«#A mfe 1^ of at®m pmsmme tm 1$ 
Mter Si® im #«©& flaik wmb t© 
pS l>y m«a»» ef iifii*«ii@ ©y sml^  
fiaie acid solutions, •'aa# pM mm fey »##» of a 
llatfe«^, ©#mls,iwt0m$ iiiiitafeii^ lim ©p.®iratt4 pM iwtet. rasaim^ 
faet^ei toy Wm Mmlmth Cor|>o3?ation| leu tmMp Itw X©s"k, 
'^ &di  ^aMHr 'wan •> <»if"Jf' "luiiniiiiji «.dMiik. MH ,~,.^  •._ - -^ . JL. ...i. ,ift - X-t-.. . —- Jl —. 
se3?i^ «i 'Mi tk« flasks w«3p# placet ia a r#®ipi»o0al 
fitoakdy ia 3§® i« 
IfliM liyatti ir«r® faaploying M®mo4 4@®«yi%®t 
% Sm#t li^erkofler (19l|.3)« li?i#fiyt, a#liiod 
®ti»ift#i of aixi'sg- tft *• vh%&% Wm. with m ©goal 
w»$^t of 0.J S H®L mA psickim iat© «» almisw pot 
#:«pipp#t 'wi-ife. a tlghl fittiisg .eowif a f©rfoi»at®t teottos, 
Tto© pot .«id e«»t®a'fe# sterilisiiA foi» 3® mM.imMm f.t 1^' 
poiaais sttaa Ife©^ material ww reiaoTsd, eoolea# and 
ii»©m«t«id «im  ^ t©. m m»» ©f' « ^33?®a /of tbs f3?©t«r-
meli, fb# i»©i^«t«d 1b»*sa wm is tl» pot smd iaem* 
•bat#i at 3®^ f* for a^mt S liows* Mttf tt*i«, imtiiMtioa 
% 
p»TiQ4 &0mt±om was ms«i is& Mm' b©iow •#, 
•&# to#e%i@S'Of Hm -MM afe wm pwiMie'iilly. 
After It t©-ht^nrs tb# ©oateabs' of tl3« potJs ¥«i?@ .ap-w&i oa 
— . . —  A  M A  I I  M  M i l '  ] 1 ^  " ~ <4£l*-^ lLk. 'M, •• ' " JLk X' '  ^«k' la  ^ --J —...- ' . ... -. - JS[ JLJ^ I... t® €fy# Ar»#^' wpyiig* »«i@ wat g3P«iisim ^Mia wie 
m0M b3*m Wiif for as#* Moist\ar©'deter»ins%tom' w®i*® 
.i>i®a OS, #iiJ^ ssii# 
• imcOiarificatloa i®i 
mmMMd 
wm wi|©:p ©c ui# m:p^wSM@smm. i'®iM#ai«i@jm xa 
this tBf»#M.gation follow®# a prooedw# vhi^/hm h»m ia us« 
ia tM,« lateoMteff fm «wfe®ir Ife# ftrntafeft-blos*. 
w«i*© «at im ^O-ml, l3?l0i««y»r flaffcs wi^ 
tipap# t# §.mrmm Mh.9 ims of J^fty gi?«« ©f 
e«a WW 1M tlaik# 12? ^al*- O#06' 3Sbt«ia giiQitoie 
a#i€ a4a#a# W» flasks wtw ©m'Mwt a% 
p@iiad» '•••liim ' &#• aaenirfi &i s-«#c&«yifyt3Bg 
ag#at ms aix®d wltli, taf v«it#Jp t® 'iiate 1^ ad. of tliffiwy at 
•2®® t© i.p of e©ettisg s*©ylodt Qi® 
autoolav® witJi bloira i©w i»$tl&U.«3.f t@ pa?®iisw«# 
th# flaste «#» st®gffl«i. la t1» amteelmiri at 
.iite#iiip^«»l© -pmnmrn mttl fli«ti?^ .36»«»¥®l# o» afe « ti»®» far 
sae^urtf i.#mt£©iu • 
n 
f# •gi# imt mm afidti, ©•'li. , enleltas 6ai»b#aat«. 
t©. teisg pM afproxiiaately 5»0;» 'of-ili© 
• V 
s«e©Ii«rifyJ.us 'wai added with flgorems afeiwtsg^.:. 
ta a aialfe at I'iia# ©f 
mrtk W«i ^«S' quickly cooled t# i# 1>y tinging tti# 
Mth. fc®a all flanks in the 
mrim hmi. to##® to tim A®sia»d 8&eel»?3jPl®d, laad 
l»5cula,t«t miMi 'S '%& M ef m • 
mMm 2® t© ^ teew ^-altur® of y®a»t. , -^ib# flaiks 
„.«wli»l«€ *!©• %h% y#s«t. througtomt tM .«#i, lii© 
st®]®#3?i ¥#» .added, «ai th» flAiks is 
th#.. f# , Iwmiatoi? f©i? 3 to I|. iay«# ?&©• flAsfei wert awipled 
d«ily t© tlie f@agt liiiei. had settled t@ th® feotto® 
•Of th®' 
' Mettflaatioiia #3r ®t«»iifc:pt »6th!Cii 
&# laitiii fw®i?© e«3?i»£,#d m% im a lmj?g®r 
rolmm %'kmM %h.m»: d#s«Mfe#i im gtauiard a@tliod» fli® @afly 
•«^@rim©»ts ms## lot gas,t. ©f #©!•« ot m^m. fraction iia « ®ii©» 
flft^&:,n 1^0 al» ef iwimal, sulfwi® .wld^, Z$0 si* -of 
©f tl» aaceharifyiiig «§•»$#• sM flmlly ^ al., of yeast 
emtw® m» ill# !«• m gi»s«t#r t©iad©a©y 
tc««i ©wsfcie 3p#®ttlts la, *mll« seal® fd»i«attttl©ms,,, 
Wmf w&m .ad^ted B#eaa«# •©£ gra«t«y eewssitiit® and smrl^ of 
iiat#ri«l»» 
f 
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«ai»fe©Bat© a4Jm.s-fe tim pH t© ^»0 S*3 »• 
©©BtaiMsg: tii® ^«iife is 25® m» e#1Lt 
iffll tli# e.oiilj#Bt8 «*»# ^alEt4 a M# spe®A 
111# tXwrf 1» cooled ia m. ±m Mtli btfoa?® s© 
lawt f iiisa ef tl# aaife wiil €• tb.® ii®sb«« 
itr« tii«B e©©ltt iM m ##3.t haMh t® |# i. sat ©aete. f !«#: 
i« iii0eiila%«4 witb m»Q A* «i a®tlv® g||.-h©» 
oiatBi?##: ®t« stMdt i#' iaemlamt®# at I# i» for %la# 
TromAmma 
Ifeiitw® #a»i«4 ©«% oa fe® eoim 
©em MstiH#*'!* s©lal>l#.s# a©li teaa#,. 
aud tis#€ dwi.^ "Hiis S,w#sMg&'li@SB pane 
0#a%id»|ag 3 t© ^ tii® w®r® plseel la as ormn 
at 3.08®' i, f©i» 16 %& 18 b©w#* 'ffe® l.©«.« of awing that 
tBiia'tetii't! wan a#sme4 I# li# ^#3,® tk« less of watea? moM tfe® 
l>#r mmM aolstw# was calculated ©a ttefe bails, 
2« Hetegwimsliioii of 
4t #a<i of til# ftHtestmtiw 3p#f lo# fil» watier la th® 
i Wi adi#i feo til© f®m@atation flitslEs. !» Wm mhIJ, 
78 
Hm eentent# 
©f 'fia®!' ««r® «idt4 t# 4fO-aI# flftsks al#ag wi'lli 
100 'pt WM& w«fe«i** ^ In tfe# larger femeBtafelom 
tla# .fiml v^lia# ©f th® 'fe#©r'i® -m^h ilm% w&s ®#asttr®i'aai & 
twm. flask ••al.#-i^ witla MO'ml,' of wasli water 
w&f t»asf»w#i to fl«,skg,» 6il#tiii® earl^oaafe# 
(0 m$ to 1*0 Mfti MdM'to tiemtralis# fli# &eiAf px*#s«iit &ni. 
afeomt ff fflflt# of tistillmt#' was o®J.l#et«d twm ®mh flask* Si« 
flAtfes tit# 4is%lllat®s w«r-# teoi^-fe to 
0# •% in a oenitaiit %«^©ra-tUF© hmWx^ t!i# 
voliws* aai® to' ©E&etly 'itO#§ A#, wttli iistlllot watof, aad 
-•^o sjpooifi© gravities #et®«taM at 2^V25® wttli it -diiitiiiwiftti® 
W«»%1bii3. 'fealsnoO'* B.thjffliol som##»t» of tb® dittillmfeas w®^® 
tlioa rmmi. tw-m an %&%!#• M'^flLMplieatlos of tli© 
of «a.oi&®l 'Qist A#"fe«isalii#€ %j tto r«tio. TOlwt/ 
alifuot $i.m» %li® total yioM of iloobol' la #aeli flask. 
'Ife# ftleAol'fields foi* ffeni' foMoafe&tloat 
w®r« ©*3.oiilAt#4 1» tems of sallo».i of 100 proof #tli«»ol per 
ftaMmpi. limAoi* ffeit oaloiiatloa is ©» fell# to%.al 
of try »at®ipial tsrolvoi la tfe# fewoatatioaj l»®«t 
til# iwj woi^t of ©!« oom, 41«tl3J.#s's« <iFl«d solmteloii 
te-aiaf ®fe#* &® total ^alo^ol yloli. «ttiltiipll«€ by (100/total 
w®i^t) gifo» tfe# poifflS® of al'ooltol poi? 100 pomds of 
mat®i»iil.« ®ii# fiftiF# i.ivi«©i W 3*31 glws proof g^allons 
(1.#., geilOBs of 100 |»i»oof alotfioll ^®j? 100 potmis ©f 
n 
A, @tand«*t. bushel ,^6 potiMds aai-^ 
©onttiM 12 p©p m&% aois.tuye m- atiltiplleatl©ii- ot , 
galleai. per 100 of dry iait,t«ri&l hj (56) C0*88)/100 'Mill 
gi.y« pi^mt gnXlom p®r ^ftlvlaion by l*9 ,ii411 
.giw. yleWs itt t®rm& of wIb® gallons fftp st8»liir4 li"ush«l,,, iA 
5.» a sail©®- 190 pr#pt 
a£ i& mmia* 
Si® mold %wm m^msplm w©r© exliraeted with Q»$ pm •©«»% s©4im 
s©latiem. bj iif-A# ©f the- sillist^ 'te 
12»^ ^s« «F th© mold br^ ia « laboratoi^y bleEaa©!** $ 
•mlmL%m «f flg,®^ai tttwtag the' ilwrl®s w®s»« allwed %©• 
stand at 30® 0. tm #ai how and then filter®€ % m®mm of 
to' *#», topt, i'@fx*ige3?&i©!p ni^ll. 
tim«' f©j?- aniLlysi®* It was %© fwth» dilmt® th®. 
mold bran extracts fop th® alpha-aajlas© toteiwinatioia# 
a# tm^A cultwt# wem gf"©® iii 
til® "ttimsl a«m»r» At tb@ &i tl» inouMtioja th® 
a®M w®» p0W?«d iat# a latoatow 
vigoroxislj tov $ mlmxtQBf ajid then suction filter©# t© glf® 





ae©t.a1}# gas.) was In 3.20 of'gXacleo. 
mmtle aeii ftidMj «ii tUe dilmt## t© .om^ lltm id.fe 
water. 
Cl>) gQlQg^ &« ^©xalifai^at# of 0®« 
:ebloi»id$ i25»0 ga®») «d 3^% ©t 'di-
.©telswafc© were dissoHred in 100 »a. ©f 0.01 »f»al 
«eld, aiie»iias t© st»i M@|£S:®S 
(19101-). 
C-®'l • l&tg smia® pi?«pai*&tle%, 
#^©oiallj pi?epai?ed fop al^M-^yXsse detexaimtioa w&« ofe* 
fealrwt t:h« W^lers^eia I»aboj*ato3?i®s, !<* JoTkt. S#w Iferk, 
¥1 llml SsSa 
lp#^vbliiitd iodiia# and 22 3ms» of potassiiw l^did© w«r® a«tA® 
©#« wife distlllad wtei*# 
(•) toSim aoXnilon. B»nty g«s. of 
i©dt4# -aai' B :al:» ef lodiras mlnMm. w@i*® 
dllmt»d witJi wmtm titO ^00 luX. $t> 
^2) A MtmidmrdizBd MoJalgmutli proc^'to'# 
tor d«te»iiiati@s &s de-reloped fey S«aia%©dt..^, 
Mmmng md MS.A. (1939) vliM ft. aodifie&tlos, ®l5#s .gl .ig,. 
fl9l|l|.-l wsi' «•«€.• ia tills. toestigafeloa, ail.s .M©lii©€ a«Mmr®8 
d«t3*laiBls3g aetiulty at; to othesr m0WioM mMeh. 
#ralmt« th& liqii©fyiisg„<»» saccliarifyios t«w«»s* 
a ©  g i i f e a t e a t © ^ / «  s l ^ - w s f l o t o t y i s  
S3. 
was is felat teMmiag mmamr* A slmwf -of 
%0 smrn^ &t Mmmk s®%VLhl& stiar#ii la. 3D al. of wafe©i? vm 
.asi mM#i: to aiproxiiaatelj 120 asl,* of lioili^ 'ili-
t.iai«i w«t#r, 'Si# .fgolmtlom wag t#»af©i?3?®i 
tiv®ly to a 250-ial, Tolmetric flmskn e®#l#a to^ ,3»<» twipwa-
tm*% it WHS mMM M*.$ al# of buffer miMttm 
So. I4. to bi^fisrtt staroli selufeion watt m&t &€4«i 12^ ag» 
of l»i Mm. ii»solf^«fi la, a ia.,al.l memt of 
water, lert®i» dilutiOB t# volmt « tm aULlillfe#:^'® of tolwsse 
•trai «diti to lahibit mic^^obial eontiaimtiom. fF®pai?atloa 
ma A«teB» «»i •ailoif@i to stand foi» ZQ Iowa b©fej»« mslisg,. 
fo start th# analysis 20 al, ©f tM n.lpli®-saflo#«xtrla 
•solmtios. nmn |>ig#tt©t Into a &l#wi»y®2? fl,itsk* followei 
bf $ of dlstill®A wat«ir» Ife® fla®te vm pl&e©4 is a water 
lath at I©® i, anA allowti to 3»«»i #<pilibrlm* A wlwt .of 
5 3A» of til© ©asfs© solution fco b® :an^jE©d was Mil®# to tb® 
,smb8trat«' tk# solutions wmm t&oroii^y iaix«4 by iwirling 
to flft#l£» 'la certain instano#« It wai s#0«.»s'ary to m® mor© 
toa 5 al« of distlllod water l«.s,» tb®i, $ ail. of th# 
engfa© aoltttioB* Si# totril •@1'«W« «ist 'b# toft to 3©^ 
,^t©r 10 ©.at. al# of roaetioa Mxtur® was' 
plp(©tt«t .iBto a 12-jal., plain# Pyrex e©ntrif«f© tttb® eott-
t&liiii«- 5 ©f tllmtt ioita* solutio» tli» tub® la-
•rert#€ twie® to nix Warn solutioM. 
m 
' 'Wm-' wm pla©#i ia tit# mlQ-w 
two Bteiilar tafe#s each eontainti^' l> Am of mlm 
If the color of the sa^le was too Awfet one afl., aliquots of 
tk»' '3?©m<itioa aixti»« w&m t«k#m perioiieally ns^il tim e©l®3? 
aatfli«ii tliaf of'tli# standards. If t&# color wm %m light 
•aft®!* 10 ffitmit®®, wm m%m 
«®allei» f@i«w6 of the &nz-pm solution. Hail naatow of al]^-
mjlmn® TOit*' f«3? millilit#^- of soliiti«>a wm eale»lftt@i 
tvm -ttiia 
m twits f#3? 
volura® of '^m^m aolmtiom. Is. ml* 
1« tte# total tl»6 in minutes fros the addition of tto# ensi|a» 
t© «l^liA»mylodext3?in solution to that.ti»«. at 
which oolo3?s wm^ matdxed, Ihovrij^ th© dilution^ #xt|»ae-^ 
tioa i»«feiOj|. weight of dry aatefisdl ©te*,. on# ©« 
3?©adllj,eoiifmrt this te^ nwiltp ©f alpha-iMflAi© pm 
0t material. One mxit of itl^a«a«fla8® i« th# 
«©iiiit of ®na^e i?©«|tti»t to O'lae ©f l>.@ta».a3Biylas« 
tr©at#4 s.t..ar«li ttt i. how at 30^ differs f«a th® 
mtt ^ Saiias%#at i| ^  (1939) i&Uh urns hrnsm om th# &mym% 
«,etivity at 20® ®» 
SeterHtjimtion of aaltag® 
(3.) S»«#iaiM 
C&l iliil ••sssMa -Mlfe !• ^-
hjdrous sodium acetate (I83 gas,) was dissolved ia abetit ^0© 
ml, ©f distilled water, 21? 'm%* ef glacial acetic acid mi-
added, iffll 111# aixtw® diluted to oim lites?' Mttli' di*tt,ll#d. 
water, ffett final ^ aliould b© 
Haltosft st^bgfegiM*. M.t©s# wmrnhj^mt^ 
{2«35 ©as,) W®8 transferred to a 100-«A» volmetric flask, 
$Q to I© .Ml* of Mstilltd w«feti» *«i ^adi:®%, ^ steek 
acetate buffer (Jro, 2) mi lidded, «ii final!j dilutij&a wan 
aiftdil to 100 ml* 
Ce) Ui£L£ml^ mM ®».d g^ilm eadb 
1»0 nomall phenolphthalein IMicator. 
{see "d©tenaiBa.tlon of reducing augars"), 
C2) Ba# attliod ustd hmm tm tli@ 
d©tea®inatloa ©f mltai© aetiTity wm iii# sat deteribed by 
fsiielilya ^ (19^0). The miit of maltits# is tlmt .wi©i»t 
ef mmjm IsydrolyssiJig ©m 'tf maltos© Is ©» 
k©mr at 30^ G, 
/fea Ml*, ©f til# buffered mltmm smbstrat® *&»• pip#tt®d 
iji|0 M test tube and placed is tke t^ater h$M% mt 3®® i», ^ter 
ab^mt |,aiiiute.«, $ A* of %im #asp» seluti®%. «tt«^.©r#d, 
3# -t. Mas added, t© -tsb# mi. fe^© contents were .t1teor#tigisly 
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{2^2$ I vm iissol"r#d £a in a wlt»©te£e 
flask# $0 &i %uff©3? solution' |lo» 3) wm add®€^ «id. thft 
solstios wag diluted t® th© mark* 
W fe&li ^ :gila ^ isSSs* 
1»S aomali metlifl 3?©d lofiioator^ 
Boffey aoltitioii J# :aibm.sfte ©©dim 
l35*3t .^m.} mA f*tS gms» •of &©M w#.i?« 
»®l"rM to distill«d wa%#i' aM dilut©d 'to oa® litw., S' tli® 
r®smltiiig pH wa® tmt l|.*8t om m o'fe@y of feh# eis^oseiats 
wms mMmi, to ftdjwst it le vftlii©# 
SSl# yeast oak© 
wa^itd «itli. wate^' laM oesteplfagei mfell th® smp»»atiait 
Mom# Mis 'aee'ee^Mslied plmim ®-ak#s in 
#«A of- li- glass ©.©atrifiig© tuls#® mA filling with 
#iitill©d wat®i»* :atxiiig# th© tubes' 
®@at»if«g©d at Itet £m about 10 miaatos, flit smp®!*-
mM»M% li.{pii# wm0 poutpod off mad thi# ^ast Mix#d wi^ st B©« 
r&.m» of sttf#i*iiatast llqmid m«8 
ol««« •&# msAM wai ^i?®«d o» absorbtnt pap«p to 
•3f«©¥® 'tti© «®«j|g moistiae*. jlieiit to ^ of w&shdd 
yeast was th© yield from 6 cakes* 
M m&Mrn 
m MmmemMm tm .i>gfta;0iag.^attga3? det.ei»imtiom« 
tgQg-eiws*. tfe® method ut#i for IJait-dsxtJfiii* 
»a® aottTlty wmi that of 1^©k» atiSPfct and 0osa.f Cl^S)* A 
m-
wm Si' th« mmat'. of ©wya©" im 
#» gpt_^ of «iia3»® ppeparation neeessary t# ,@30# ws* 'ot 
fementabl© at^asr fr<» Xlait in €>» Ii©i2s» mt 30® S* I» 
©©im#®ti©ia ifitli thm fr^sr&tloas' this.-' 
nition was mO'diried to 3?«ad • ». oat ml... of engpt# |cr#par®«« 
fei©a « .. • ** .iu«t#ai ©f'* *, * » #ii# * - » »*' 
Bi# analysis for lisjit d©xtrim«« activity wms' »t®^ttd' ly 
20 atl«. of til# buffered lisit d^xtria soltttidaMat# 
50-ffll-* 'volwetric flasks Ifee flask ia & 3©^® 
water liafch aM after ©quilibrlm was: attaintd# $ al» of iii® 
«mya® S0lmti9i% -mttiefejpti to 30® C., was &M»k mt. tli®' 
.molmtions sAx©i» ' Mt@r 60 mlmitm $ al. of !•§ :»o»^ • 
toil* hy^rsxii® w«t:s sMtA-ts st#p tii#' &mwpm' a©tt®ii« 
•'Sit^ty aiamt®s later tli© solution-ws. adjuft®€ to pK l|.«8 
l>y' tk® ftiaitiea ©f 1*3^ I s^fllfwic atl-ft witia me^5^1 mi m Wm 
iMicatop. Si# solution ws ailv-ted t® ^0' sdL,* aat Aafcus# A 
20-nl. aliquot was transferred to a plastia tuto® 
3 of Bjoist watoa y^ast* ai^,as Isy 
im'mm ^ gliiss rod the tube um 1» m wster b«tli at 
i* iKsur#' wlMi tmm^^ -
Aft®$» forraentation the yeaat was mw^wltng®^ mt &m. a 
1©*®3.,» alif»dt w«, ^«©vfft fr» tfe« ,©1«»- i®ip®«iataat lituit 
®ad t»«atf®rs*#4 te a t«it tubs contaisiiiig 10 «1« Qt 1»^' aoW'iil-
HyiroeM^rt©' mM,, • Si®«®' solmtiosi# w&m aiaifid sM fell® tmli#' 
ms placet i» A b'oilisg w«t®^ Ij&tfa fe^r 1*$ hours# ' M$ tli« 
m 
0# .til© eosfctsti wm& ^ 
,  t r a n s f l O O - a l .  v o l m t t t r i o  f l a s k s ,  t ©  a  
plitBel|ii%lial©4s eaft-pdlut with 1,5 aoraiO. »'Mm. feyaremid©.,. 
and laad© t© v#liteie« Daplloat© 5-nl» alifmots ww« Is^sa foi» 
reducing ms& detersainationg^ 
A Manic was ptm in •,, #»Aat, s:Iall« tout ia a 
different order, Mve of the ©nz^e solution was pipetted 
Into m Toinmetrl#. Il.«k. «o»taiaiisg $ ml» of 1*5 ,• 
sodiioBi hjdr^ld®# , After 30 aimite® f©r i,sii,@timtio» 
#f, th# ens7ae,,10 al# ef limit dextrin solution was, 
iuMed^., iltt.fH :aixt adjust®# to it*8 usiag 1*^ l^smlfarie 
acid. After beiiig laad© t© to1t»® and mixed, this solntioii 
wm la, «. j®«ia«r' atatlar tli# pr#Tl©u» selutioai . 
|*«ast f«3?wi#iiit&tio% aeid li:|idrolysift, mal ^flatllj to 
©f .»teias ftdditto% lo »!,« ot _ 
this blank was roiaoired before tii# jeast tr#afeniat ftiid pi®#®# 
ia,ft test tub© oontainlag 1# ml. of 1,1}. hyir&#il©rie 
acid, fhis stcoM blank mM it . to. ^ orr©tt for tli« 
slil^t dilution du# te th® added yeast in ^ laapl® aai 
treated "tilmMm ^ 
Calculations aade from the follovring #tUatioiM, 
t®r «#iit woFewioiB ^ajat tli# »4ts ^@r w«r« de:t®i»ta®d« 
n •• 3iS# •» j»r • «5i»©ralos 
(Ba .^,3)100 ^ 
S 2t 
^^©•3?© "1^* if ag. ot glueoB® is 5 bl^lE 
••ydast-^lsr^alaemti i® tli® isg. ©f ,glme©»» i» ^ ml. of fe#' 
y#a»t-t:x*©a1;©d blank, "Gg" glmeos© ia $ al, of 
tM ^«i»|«©-t^#ated,. y®»slj-tr©at®a, nmpXrn^^t -mS, %* is to 
f#l,iwft sf s@laM#m m,s®ft ($ |« 'Smmtng tb©^ "if®i#it 
of ii?y iaiit«»ttl. represented by $ wS.* , of mmym solmtieas 
it wm» * ai^le aslt®^ t# ealeulat« tli® '«aiti -ef llait d®:s» 
. t3?iBas« ^sa ©f 'tef materis^* 
«» l»fee«iaa.tiQm^ • of pMueiiag saaagn. .f©»- m »o^» ©«• 
pl«t# llscussioa of tti# method used in detemiia.1^ 
ita^ai's til© 3?ead©r imw consult th© article by ¥M®»»tefl«#: 
^ §msm(im§. l^attp -ttft - Ma®r Cl^Si •toitx'ibiijg m modif iamtim 
of tam Mtted# 
li) 
ia| Fofeaga,^,^ MSiS, m^*) taA potaisiiw 
• »®seh.fir&t# C2^0 ^s-#| *#«»$ dis.golfM ,ia oa« liter ef 
wskt&w t© the soupoe of iodine. 
Cb) SiiMWie, agid* 7»5 nonaid-, 
C®) 0.0^00 aomal aedim 
1^1 Stag^. iMieatiii* solmfeicm* &i» eoBtid»d 
&m #«at solmbl# starch .im, m s*tiii?at#d sodiwi 
if 
reagssi. ^ li%«r &t tMs 
solutioii w$m of fch# #i.«ai©alBt 3%$ ®as# 
of mwpm f#iitiaaydrat©t ^s* of ,l0<ili«3..1« salts, 
53«0 so<iiw earbomt©, 1^0 ga* ©f petftssltia 
i©il4% SCJ*0 ms* ©f smfitt®,' aai 
gas, ©f ioist#^ Satwat#i fotl« wag 
Wdt if i3««##gaay^ t© ai-Jmst tli®- final pH t© f*I|i.. 
C2} Mf» aiillilitea?! •of tlm solmti^m t® 
tttaly,i«€ for reducing sagsrs wm«- pif#t%ed iato^ a t®«t ttafe® 
Ct5 at» M ik^ «• I a irol\jm® of r@sg«iit wwi' 
&#• #o3.Mtt©iw w©r« aix®a Ijy twirli^ tli« isvOm 'Aisai 
was- thm stopp#r®t witia « !©• ®#»tfd,idi3g 
a ^drt Itngth. l*«a* #afi-llar|r tmbisg • i» tfe® hol#« 
Si® test t»D# W&i: »©« aJ$3S'''*'0mMs^g0m aM S. ooilllJg. wsl%@W 
bft-fe. foi* 10 aii3»t#i« ^t#r coolii^ th@ tmb® aiii ©dattats t© 
r©»i tifip0rmt«^e |» «, m%^ mter bat^# I »!• of th@ iedia®/ 
®»slat# w.&» aM#d »at tlai solution® if@i?e tfciorotjgfcily 
*iii«4». ©at al,, ®f 1*5 »Mal s'slfiirl© toii wm #»#f'«3ll^' 
aided torn Mi© fid# of tli# inclined tube* After the #ff©r*' 
wmmnm hm& mmtj .imbsid«i tMt tmb« wm s1m:te®B imtil a© 
im^«s#iv#d la&terial. 
fb® excess iodin© wmw- titrated with sodim thiosTaClfat® 
•iitiag tM# st^efe ii}Ai#st«. atr&ti©» nm ©dstii^d mtil th« 
ft 
mim fed a .XA^t blti®, 4 
felioaj: wa0 msiiag $ al. of dl stilled water, ' •&# glucos# 
^u©oae/i^* tMosiilfat®) bf • 
tit#. mst^'.fwi.ome MlMlam' Qt m 
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©ut thMM liadt iexfcrlns.- mm si stmt aoiemi;#- aeM •«&©-
^harlflcatlon*. ilso, colored products »® fomel fey tli#^ 
&©ti#s of aolts- on starch oa? sugars* &©»# produet®, .atj' 
mei»% o3?'mf wsa.t® y©a.gt, 
(19l|Jl) 'giaggtst## %hmt tosdle material it&y bt by tl». 
mM0n of meM oa Wsm or f«»m porfeits o.f iiiri^ 
e@©M.iig«, It wa« therefor® of some lnt©r«st t# efepewe th# 
0ftm% ©f al^t %# »s@d. la th® • 
S.iq»fi.#ti©s ©f mm tm laboratory 
• %# . |rl.®lds from aaifhft ,©«^©i-©d of th« diff»®at 
.f3?actlons of mmi cooked with varied acid e#»g5®iit3?atloia». w«.r® 
fli$se yields -were con^arsd with thos© oMaJ.is®t 
fr« A©1# mm masl»» or iiia&#a ceatairdi® tl^ afpyopriat# 
p^iOfdrt,l©w of til® different fr&etlons eoelsM. wifter th» sm^ 
#@iidltl#a«:. It seemed 'pojsible tMt my lAiMto'^y aat03?lal. 
PTOtmsM hy tl» action ©f acid on. a. frattioa 
.sli^ml.4 also 1»t« -m. lAlMtoi'y os th® f®i5^at«ti@a #f 
iii®l# com coapositse fills w©mld r#siilt ia 
y£®Ms l«r®^ thaa yi#M« e@mld b» eale^tilatM 
m m® fesais of ©sperimentally d@t#imii»€ iftC'Ctool yieldi tTtm 
&mm f3?ft®t£#m «d Wm pmv @#»% q£ m^h. fm&tim i» whol® mm 
m iB th# compoait# msm »«pl®« 
la the fiffit. of f«i«#atatloryi the mre« alll 
twm%tom grits, feed, md mm, g®f«| a 
Mxmm ©f th#^ fra#tl0iia (r®f®w#d t© .«» th® *®c^oslt®*) 
o 
® © 
1 1 ^  
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(0.7) (0.231 -«• (0.15) (2.50) • (0.15) (0.30) « 0*5® 
It aar to# t««s jitia# rnQtWlIf fvm -tlis 
easfoslt# «©©&«€ at Tarions acid iio»tlitt®g wmm t© er 
,Sr#itt®JP %Um fei 0alci3lat©d yields. S>itr«©ly ritiailts 
M«i?© ©fet«t33i«i4 is fementatloas e«^©»it»g,. Si® tM#k* 
aegs «ai; of Itsmping of the aatos to irw?y tw#» 
with tilt &#14 mmm1i»9Mimg. givi^ 3?is® tn f&riabl© 
ideoliol yield®. &« tm m&mmi'^. f«»®atati©»«. w®f# tlios© 
"Sli# grits asd $mm frmttom gm¥® qtJlt® lew fl#ldi of 
«tlcdta©l which laci-'#s.g®i as the concentration ©f iasr^ased^ 
mat#«bt«ily dm# t© M^er acid-»#®s3r®»iom ©f a%iir«h d^tag' 
oookii^. ale<&.oi yi#lit a»sooi®t®d id-tti tlwi-
hcwJLjiy f®«:t |#r te&al «t -differ--
eat »@id '©©ucentrations, ams^est tk« pr#6#n@# ©f f®»#mtabl«i 
,stsg»ji m& s. tmnk of «t®#i ia tMs fi»a©tio»» 
ili:« #0©k®€ wi^tii coa@«»trati©ns of s'alfmrle melt te®low 
0«06 wm^ sll ©f th« a^teriala gmv® »A## t®o tM#k f©# 
p^©p®r f ©mentatioii. In g©»©r»lt ^iasi^ of th® a*sh#« 
0eetiW@d wi-tfe ij»»as#d a@il 6#iieentration. ffe® diwk «ol©:r 
of th® eoo&id with 0*10 ii6»al g^tfwle. wid iMi©at«d 
mme earm©li)s«tios had o©et3W?«i.« ^f© srroid tl»i foaaitol# l6#s 
of f®i««»talJl« aat#rial In that naraaty th# idaiMa a«id mm-
.e#atration C0#06 »5sm^) giTiag m thl». aatsfe w&t ©lio«#ii for all 
9^  
smeeesiiag 
la tb® nm% pMs© ©f tli# work "Tftritug mmmtrntiom of 
MMmmiltm ewziie aoM feras w®m aMed to tii© maafefis wMeh 
hftd botii e-©©te«i wltli O»04 somi^ siafttrle A«id* '©i# 
tioms M©i»# mm oa tti© tto«© mill fraetieiis ami the ©oniposifc®, 
•®i« data, «!»« fottiii, Im fitbl# S@« II. 
f&m« II 
Heohol i¥cffl §Qwn Mlli graetioiw 
at M&M HfiiB 'I»«ir®ls 
?«p 0@a% Aloohol Yields* ,fge®f gajtleaa mr Stand».A Btashel 




0.© 0.1^ ©•27 0»71 
t.l ^•90 a,S6 ^.81 5«05 
2,i 5*95 3*k3 l(..89 ^.06 
3» ^6- t.i® %.99 5.06 
3.? $*&7 3.6| 2*61 5.06 $.0l|. 
k.n %n 3.^5 t*5f 5*0© Iw95 
-HI smim show©# imereasisg yields t© a mst'&in mold 
Wm aftei^ ^ieh tli« jieMi iaersased. 'acti^imelf 
hX0i yields WW© ©ljt&ti»d in tli© tmim&nt&ttm of %Ta@ gritw 
tTrnetlm iadieatis^ %h&t it e©a©«itrat®fi in 
fmetiou# Sbi© yiolt# of gleo^ol £mm mrm gem wor® sigaifi-
®aatly iat3?»ai®<l ly th,® aMltion ©f aolfi braa, ®iis iMieat©s 
f4 
P'fwtise# of »«# • iftbl® «&t#3?la]l to feMs .f^aetioa 
^al'Sng %dth & mmM%rmhle jw^mt of • .aoa««fMat#!*!®!* 
Si«i»© ifn# ©sly m; ««J1 £»er#ss® %m al#©&o.l tmrn^h^i^f 
#®®d fellQUfias ife.# -a'tiitlea Qt • &1» that' 
liiii ©©Bsiit® ®f ^0 #®afe ii©u» 
$$ pm mnt «tig,ia*», aai 
If p«x» m&t »%»«&* 
ai» aetnal |1«3.A# tf>m tii® f«pa»atail©ii of th« 
witli l©v@l0^©f wiii team w«*® 
er l«ai tlia» tli® #a3,$ula-t#i figl.,i.Sf thf iiff©r«»e«is 
pm^Vlj feeing m mm& thaa %hi§ •s^o.r* ' Wm lasl: 
of mj g©ii#?«a tliat m tc«ie faetor 
was, pi»©iue«d by.©©®klag.ifttli 0«§6i iio»»2, s'niJtel© ®eld* 
A nimil&r »mim of wai. e.i»lei using 
salt instead ©f a©ld team tm fii® 
«?« pi*«s»iit@i Is fall© tMm 
' .lb# ai#sii©3. table 1X1, as ia, tl» pjpdidomt tabl®#, 
ia pF®©f gill@as p#j? ®tarai«Fi a»i ©.a3.©ii3.at@i on 
baslK ©f tli« total f«itat&bl# »at#i?ial.» ttat i#, th.® 
weiglit of t&® aaeeliarifyi^ as®mt, aolt teas ©j? Malt, 
ii i3»lmi#i £» tte# grata Mil,* S«#iteat lw«r yiftlds f»>wt 
«©rn gilts wtr# obtained maiag malt tlian liad b««n. 
•©btaiutd fif« %he mm of a@14 teaa aat sli^tlf yi©Ms 
ir«® fettai, tor g«» ,f^asti®»» i»©®«lt® of tM« wmim 
et f@m«atati®»« l«a€ om to %hm iira« ooiiolmsioBi' ipeg,a3?diiag' 
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JJLooiiol Yields Frcsm Corn Mill FractloBa 
Saccharified by Mold B^an or Malt 










Mi til 3#% p#i» ®»ld hm& or It.S pw etat 
malt. Bid yi«ldi aap# giws Ib tab!®' If# 
|l#Ms tpm wh#l« mm. m».^$ m& lower 
%hm. tfe.o®« of til# ^ e««fOslt#s# Hi# e'0^@sit®« Ik&m 
sli#i%ly mam of al©@li#l»|>TOAa«i«t p'itf fi»ais%io» 
tliaa Is »©tii«lly p-i»#i®at i» wSi®!® ^mw&m attmal ®le«iliol 
yi#li« ff« tb© #<mpoilt«s we:r« ili^tly Mglaw tlim th# 
yitM®* &#s® r®smlt» agaim th% alj«#iie® 
of toaiie fi.ttoi' iw# te aetlos ea »«8« aa.t©i»i®l. 
ijs eora itiris® ©#©kii« pwm-mm* 
A jri»l s#ri#s of f«»«at«.tioa® was mu im wfeiefe wh.olt 
«oi?si &»€ <ifia|i0slt# ,i»^A#s wm& qi©©i:»4 *iiii or 
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««3.twr« .©f •til© imM wits .laesiii&fcdi Iml© m* sold rnmim 
in. a 1$®-^, fimik* fh« flask wan Wmn "jpl&eeA ^ im 
& ^ , tM, tuembiit##, 30® , % M£%er' ^  hm^B $ ©f'. mm 
mM ©»ltw« ma:»•**»# %& 1» «• 
&««&.» MM th» •»€ of p®^to4p. •* %$ 
i»®e'^«ti©a wm9 mmi» tat# -10 m%% ©f' at4i« la a 
flaik* Mtm P mt s«iwtte a@l€ #^tw® *a» "reMy 
fey- mi«« 
la ^  fiwt fermentafcloB f«l#s mtiiig ft »ttliii#^g»4^ euj--
©f • .A«#ggillag -aig^y $3f tm !iaeiiia»»l.fiea»t®% tli® 
of a«i^^MPtfi©mfei©s fiat ®a Amhml ji#li wa®, 
Sit flftste oontaluli^ a«i«l-e©@k«€ ii®»k aat IE«>1€ €«!«•" 
ti»t w«p# fep ir«rl©«# :3.»i^:t^ 0f |© to 3©^ almt®#) 
•&% %. h&tom e®ol«d t© i* A toIw® ©# a®M 
emlfew# t© » cent of tit® final total ansli win* 
if»* '«»«€ t&W' 3»f i»«i? 
«©»% a®M feftt. f'9f» saccharlficafciom 'wme t^ick-©@©l«4 £*#•. 
diatelf iift©i» wMl# m:t|L.^ 11,5- p«r 0@iit »ttlt 
w®i»« li®li »,% If® c» to f, mimMm s©tlli^» Sfe« 
rtsiiltji «• »iwa«pisM 1», lifc¥l« •?• 
fb« f®lm# ©f 5.20 ppoof gallons pei? gfeaiaiwi timsliel tm 
asllj i# am av««g,« '©f $ mmm%&%±&m ftt tia«« 
dwlag m& mmsm ©f l»f#sttgati#iu. m® 
wla«i T«rl#t $<,17 t® |#I3» ®iis fiftm# 
tti® lMl.t im pr^4m%tm of al«@&©l mim 
Ml 
fftfel# f • 
'Xleli® Wm Qovn Maehmm Sacoharifi#t tm- fwlM' 11a»8 
ly Ctatwes of Mmwmlllm . Mgcy 337 
''"'"'IXeeSSt' 





mm rnrnmi $.2$ 
MMXt §emml S^.ai 
malt t&eeli,®rifleati®ii aai as siattli tliomlt fe« m & bmlM 
foi? e^ariseii ©f fi&lM givm in ^is tliesia, 
ii»# alii«3to0l. y4®M i© littl® with, »mmh$LM.m 
fieatsi©!! tiaftf %M fuiek «@©3. a®^©4 wnt m#«a fee 
f©s«#atatMii»« S^«>oXm® ©f smte©ri#€ 0mltw® of 
Aio®ggilim» mi^eg 331 fm ©pil^ssa iae«sli63?lf lemti©% 
«a mrnwrnmA hj p^eduetiea, wa® Mxt iiw«ii-t4,gat#A* 
'fbm t©t®a. ft#M ef i3.e®&#i was aeayly ©©ii®ta^ f©,s^ 
toy I© ir©li»« p«3? ©r .Sian# ISi# yl@X€» 
m m  r « f © »  i l l #  b a s  U  e f  t f e #  r n r n m r i & l  
wm8 m gltgit fet' febs higfa.«x» 
f©i»#tuently, t5 si* emltw® t© 10 ir©l»« fdF 
@«iifc| was ©toea«» «i @ptS»m '«&t wa# mwA f©a? Ijli© r«aiai®3? 
©f ia wM@li s*#Aarifl«&ti©a wa» aeeo^llsJi## fey 
WM 
fsm« ft 
Jtl.®(©k©3. llelds From Different Sac char if i cation ©f 
S«l»#rg«€ miturm of 33? 
foltMe p®2? e«ii' 
auto, tisit. 
A3.c«iiol Xi©M, froof §^lo»s 




' » S,26 
S.1S 
topemilimyi niigeg 33?, 
Wfe««i»s«li ftmgftl fey 
tefettlag Sl3? til# QT 't&@ 
Jttaste# , It i« of smm t# ©toserr# tli# #ff#©t of Mt* 
tmm&t 3?at#« ©f m#i»6tio» «##» tli# of aMjla»08, 
Obviottilf# Qt la a©l# 
©liitw® fla«fes, &m #» trnmm&m tla# ©f a^atlsm. 
lli®.a?«fer% tb©, a©3.i mAkim voli»« ' |la fe# f W-hiow 
ibiis#), w««' v«i«€ tvm 7$ t# %§© isl.* Im .^© aX, 
tlmm m€ tk© m m« mflmm pm€mt±m mm 
4®t#3?«liiiit hj %hm alifohol fellowiiag 
fieatlem with %h» fttigmi smt«p«s# 4 mtm^ i?&tl© «3t«®t€iia# 
al» t» «. $QQ m.* flftik 'Wyi f©m€ to b® w»fttiifa©to^. 
mi# ap&ti© WAS etesuB ia fr«f«r®».« t© tii« 7^ a3.» 
f&m® n% 
Wefmt &t Aeration ©ii tojlase Produotlsa by 
imtei«3Pg«4 Cu3.ttir©s of AmwM%lluB wtimm 3^7 
folm© of Mold Medlm, Alcohol Yield, Proof Sislleffl# 
a^gOO^ Wlmk peg SfeaMagd mgliel 
isa M.J ' 5.21J. 
250 A,/ " 3.^8 
350 aa./ • 3.31 
l|.«l ml./ " 3.37 
Bwrii^ l&Mm work wttii ot MnmmillMB 
mnm tb®y« mm am* ©f 
%k® ettPryi^ Mai •<*« «ffon fe# p.i?e^imet£«» ot 
Ms# W tas# »©14 l.a- eulfcwe* • III# mttmt 
of .ft»3?yl.Bg A«.«ggtlMs. nigftg 31? m. €®xt»s.## glrmmXf,, .aa€ 
dex%?»Qfe -g l f ^ e r©!  i l n i i i #  w« t  M f t« r  
ws# 3p@i»a •© m mpLm^ pm€mts,m fef mwm* 
.g^illaa gd.g.ai« 3$f Im 
Aft#* ©arboimi# €lie„pr®^ 
ef aalt&i#' bf SiSS. 3S7: 
Aspa»illL»i 330, fsttAifft, Co3»®% oat lfe#f t«il 
(1.901 Stwlepet m iiieiw »©4i«,, ffeey m* 
t©^t#4 a ^ 
©©St ms%num* gay® #ftlaw pr©im#t|©s ©f 
asltm## mist steaia® af ^SS» 
Wm irltsU •pi'©fl©us & f««ii#atatl©ii g«s»i«g Mm 
fim mslrg t®3.i»«# of ©laltw® of AaaegMllmi 
M.ms 331 m %h% tnf»T»i »«aim femsMfm# #t si (19^) tm 
Si® €a%a ar« gtmm la faM® TOI, 
fafel# ?III 
£i.eohol m«M8 mm MttQvmt Saoelmi?lf£eatt©a ©f 
0saeiws daltw®# of &mm]if:sAllm ii£g®g 
33? 
folmm® Dsry Mat. in fotisl Drj Ale#i€>l Alcohol. 
Per ©ejafc Sacch. Vol., latter, ?rod», Proof 0al3,#ia 
Mold Ciat* Sms» (Ms, (Ms. per Sti. ©a* 
•ffci® fiatl aiiili wm If# A*. «t tli« of »©.ld 
eialfew# mf#d tmt mrnhmltlmttmn mX» t# 
»!• &« ultAdl fl.@M i« i» ff^oof p«i» 
'tettgtol m %h« total $mS.& Mll« fli» total aleohol pT©» 
mmd wm9 Mmmh&t mm %#®m. o%faii»i im p»viom8 
'Hi® ##ii®.«iiti?at£oii ©f &mm m& 
wl^lts ia tk® th® t©t^ graia Mil 
ana mm t®ai®€ feo t®@r#a$® Iste® ©al#«la%-®t aleAol m® 
















ind l|. is til® Appem&ix* 
A similar feia^afemfel^ii was cswrie# emt ttiiag 
Jyiia#ggillmg sl^er 33® ia eiatw# tor saesliarifleatioB. 
Bii® melii was grwa^ as Ik fell© fr®##iliig «3qj©i?iffl«Bb, oji a 
®#d£« ©©Bststii® ef 5 F®!*' mm. bM. $ p©3? mnt Aistil-
i#r»« irt#i »©lmbl#s wi^ thm pH aijust#d t© $^2 wltli 
so€£i» smi/'m a©M« fb.® a©14 eiil%mi»© 
aMlw mi iii©<siilmt#t 4ii*#etly a teas emltw# of th® laoli 
aui, wm wm&j fm m®#, |.8 h&mB in a Awk^T &% 30® e., 
fht p®smlfet m@ gifes 1» fuM® M m& 1» Ugar®# 3 aaA 
lE@«ll®at r®siAlJ» M«3?® ot>fe«li»a im sa@©fea3Pifi©atloii wll^ 
smteae^gM #wltm3?«s ©f ilif^ 33©* *«» ^@1»® p®i? 
eent of m©!# ©iHt'ttj?® was f©^ saetliai^ifieatiaii 
fubl# S 
Ale.@fcM9l Xl«lds Wm Different Saccharifieatloii .I«#v#l# of' 





Dry l&t# ia 
Sacch# V©1« § 
Total »rf 
Matt®#!! 
iaaohol frMm0 Mmh0l Xi®14, 
p®r Stt», 
$ 1,07 l|i|.. }8 IS. 36 5*16 
10 2*ll|. 16.61 
1$ 3,a W.S2 l6#8fe 5.10 
20 {{.•BS M.59 u»m 5.31 
2$ 5.3^ !tfl.66 mm $.ZL 
Mgb ia,©#liea. yl«lds w#r« .Alfel5.oia#i th# tofeai aleolboa. 
|}r©imefei#» lii©i»'#as.#4 with iiie^«s®a ¥@li3»t of a©14 emltmw fo*» 
tk« 4i?y. aafeertA 4» »M eia^w® inei'dm.sta'tii® 
gymim MU.t© Mi® mtmt tik&% tli#' alsohol fl^M .e^,etilat«4 m 
thm totg^, l>«li actually eased. 
la th# fiffst of f#m«.ii%«tt#ii8: m«li^ 
ettltur## of »y»t: 18-1> for e#st®i»8l#% fell#, sme-
0liai»ifleatl#» vailed*• 'ffee a®!! w&« gi»©wa as 
iiAtlal iiif#itiga%t#iii *itli wMm 33f$ 
it ifa« #.titg«.s ami •». 
ia It a«<lii3» -©f 5 iisM3.1#3r«« 
^ mlWLm WiM. en© f®i? cent cor% to pi 'with 
#aipb#»at«,' iata foi* tlis ©a alec^ol yi«M 
©f tmefim SAteharification tia# mm femi !.» fabl# X# ' 
Si# Tol«a» of ^M®iA m.s«i f©,ir »«<i0&a^fl©iitim was BO 
p®3? f#at« 
JdsAel. Xl«lds From Com Mashes Saecliarlfied fos? W&riM 
" 1K®®s liy .itelJBieyg'dd Oultupo® of 
mhu % 
$acoharification Time, 
Minutes at C. 
JUcmol Xitld# fpt©f §«3LX®iif 





0 (Qiaiek ##©1J 4.47 
Mfdlt Control 
tm 
!fe@ wm fe# &€#q^t® auA. w&# 
m8#4 la taa# remiiaA©!' ©f tli© #«»«iitsti©a«* 'fti® 
mtmrn #f mold etilttw# ©a e®aT«f#tea was 
stmt «1siiil®A aai l&d rssmlts glf®a tm falil#- XX» flie iafem 
XI 
41e©liQl ia#li« From Saecharifi©&|il©a 
of S^i©rg«d Cultures ©f eryaa# 
foltm# f«r e®at 
mh.» -CiJdlt. 
4I0OI1OI ITiisld, fr&ot 0&lX®m 






IMieatei that ^ -relwi® f#r emt of aoli ®iiltwr« taw sateliari* 
fl«stl©a saw lii# a«xt»i» fteMt, aai tfels wlw# was mi©a 
*&# a#rati©a «ff®©t 
wm. nmM gtudidd %|* ^©l^® FatI# ©r th© aelfi 
»«€!* titma. al. fc© 300 al. is .SOO al« flasto^# 
As i« f^wa la fa^i# XII, %hm lS0/$00 f©lt»e rati# pr©^©d ao»t 
satt&fmtmtjrn 
te meeideat&i ©fe#«rfati#a s\igg«st«d tliafe tli# ec^#iiti» 
of tk® #ar3gr£»® a#ii« migh% hm@ »mf» «f0» the later 
«aifla.»t pr®<imstl©ii by the a@M smte®rgiti emtw?#. ®iia was 
108 
fam# XU 
Effect of Aeration on iim l^ase Produotioa toy 
0Ea.tw®s of Aspeygillms OCTaa® 38'»b 
Volm® of M©ld MMitM, 
Ji2/500-«l WXmk 
Al0oh©l Tieia, Proof 
p« St»dar<l MMh&i 





iawstlgat#! ia a©i^ mi it vm f&m'i. tltot' 4tx%i?o8«-
agw wits utt^  e? 4®xfe»s®*glyefti»©l'-^ aS'®r 
f©r emwfim MwemlHua ormmm. ^ aentiomi fFefiQUnly 
m smell ©ffeefe wm observed fw .Agfitmilltti. 331* 
t&lim %m slaow mmk 
in ijyMmetioa ©f ta amtawfst ©idtiaff#. 
feiJ ps^tieml,^' steftijft p»ime®i m «ffi«s£«ai;' 
aoM tora»# it imp^d. fchafc if a pmpm s«itiw mxa,€ ^ 
l.eir«l®:p«4 th® »mte«i?.g©d culti«?© prov# t© b® #taal3.y a» 
la m fe© ife# ii«ilas, l^'sa wa« 
aMi^d. t® fet eo» airt «©ittb3.®#» !&# grewfek ©f mmlA 
®#««i t@ lJ« ,bttt t&»« was » iawtas© is th® «a©©bol 
tomier %lm T@jA&%tm ©f tim «a©mti 
of mm as€ diitillw®*- i3?i#t i©3.mm#® ia #i« a®«i.wiat . mm. m 
iBweas© im %li® ©oi^v^iiMeA sulmfel## tliea?« us® ©%%«!»& a 
tn yi»M, th# fl#3.d 
S,e pwmt g«3.1#at pm g%'sai«F# tm tk» ttmt tl»«. Ife 
wm •€#©!€#€ m ©f Wm 
^©f tb« «#m aat it.ttilliti's* i^l#4 
tm ai® »eit mMm. woiald M •mas#. §&mmt .aat 
ClflO) '|»mtollsh#t mtomt mis tS*» t&« ^afe 
fisleiiia mw>hmm.m inhibited ©f 
mmltaa® hj As ft TmWL%- th® •ps»eirl©«sly 
fi?® Jeet WW Mddtfitd bf te# tllatm tS.©a ©sieim 
fi»aa %)m mold 
' ©f e.CTgfe«. 38-*fe w»# 
%M. "fS' H^ditlS in 2^0 ml. Erieja®y»r Si# few# 
|ii.iui«# w®^# mill %m?gm spm^ 
ii0®eiia..a%i#M W9m aade tat© f Imai m#Atm 
wm ^$k&u f©r I48 }mm& at It® §» «i «« »ad|" fo'i» ms®* 
®i« ©f #©« «»€ selmfej.#® w«# iailtf 
% %© 4 f®r Mm% «»i. M.feiaX m& ttml pU valtt®® 
0f' fli« ml4. m«dii* mm im^m» pwf^dmtim. wan 
ataattrti fey, defceasiad^ productioa of alec^©! Im miem 
m&ahm ftn^al @mltw## at M 1#^®1 
t© tolm# pmw •©#»%* 
Isisg %k« ©f tli® teHmim 
WW# «xpr®iistiig tiio iMMml fS -1^%) fijoal pH 
Cp%| ftii fmetloB® Qf Wm ©f @#» f§} •miA 
icAufeles CU-i®! i» «fee a®1.A 
• CD i»% 0 • ' 
C2> p%'» ii*f^3 •# 0.0^ ©w • oaflt -i • 
Urn®' it It smn tii# taitlsS. sligktly with m 
•i,ii03?«.ii#« la th# «$wt mmi •»»€• 4#finifc#ly 
m iB ssolmfeies* &« ©^©iit# ar® 
f©» til# fiatl |}1« tills, is ta mmmd with tk® nmml 3?ml# @imt 
tmereoiiasg tk® earbohydrat® sowce (ia #ai% turn) t#w 
.e^®&»«a 'til® fiiml f.I @f tli« ii#i.ii»f- wMl« m .iK@3?®a»# ia 
t«la'#©w®# iil#i sol«bl#») Wm .final fl# 
'®i@ alcohiol |d«3.i,» a«.»h#8 If tfe« 
"fa^ems fiaagal «ia.%w«f' -mm pwrn^mMm^ la falsi® Elil#' 
fabl© xm 
IPL«®li#l Mashes Sftootoarified fej Sitee*®#d 
flaltiwes of topeyaUltta ory««« 38-lJ on Vajled KeMa 
5^ —irn!. ^ fey. g°8i «s nsir Com, fites. ©«ii 1.29 I»W 27P 3*13 1*8? 
0»6i. %.Sf li^SS . kM 
'i*m INfl., ibf^ kS f  : 
i|.,.4f l|....8.i l|-91 I1..96 t|.*83. 
^*06 ^•06 l}*95 ^•0%. 
3*m lk-% %*Sf k^m , k*n 
.3.6?' h*n h*97 
ill 
©f mm wi ii?i#d selmlal©# glmn. tm liiil# 
Hi# tlfiohol m-6 ta p»«>f gail@as 
i»ft.sults. w»# •ai'iaM# m wm& m&M.® t® 
dlitftim m mm ami soimtol® l©if©l» 
it wa« t© »t# tbaU 
a«iiat# mw% s««®d t® 
la 'mm mMjmm «l#eli©l, 4 »»iliw of 
i«t9 gia«, solublt'S ftsi f,#$§ g»«, ef ®@im wat @to0s«ii f©r 
w&v^ Bmh m haa b«.#a foiai t© hmm am luttial 
pi ®f If *33 ^ a fiatt ,fl #f 
fi«®WLy&» a«i il9$Q) li»i 3p®f©3?t«d tlmt 
tt3.flsa-«flits« was wsiittfi t© m pi ©f 
Ife lift*- mm0k%^ fi» isttlA ,fl ®f th@ ai'iiwi. d##«3?ll3®i 
itb©¥# wm a ^3.a#« pm&mtim. mi#.t 
lapTOT#€« msiag tb.« eptlassa setiwj »3qp«Fia@iit!S 
w»« ia which *6li# fH was lulJmitM t© 
®a% va3.iM« <1^3 t# 5»5) 0ene»ata?at®i seitsia ,l^4^©xtd« 
iiiifwi# ft@li m At' s«« it was 4®* 
®i#gt %& »lm gem atld i* & l»g^ Ttim# s# A1 tm%Qm 
wm0. Ifeta the tim^. values ©f th® wem 
»«a9W«i. it WM f#»aA mat %mgm 'wm 
ImmtAhlf m&m mM thm •!&© M®»%4@al malXeip ir©iiiia«. ©td.-
tw#i» ^»© %h« flstt pH '¥al«»i «f iil ©ulttiF©! iep«iia«t 
•l^ji fH M #ii#h liiti' hat ^«3x luitielij ad Justed* to « 
m miriaef ©f a#li wem mtMmhl& Mm 
iu 
mmw^ the final' pi v^Lms rmimA irm 
l|^'3 %©' '5».li* W^m. rnmm w«rt m^€ .t-® mm aaab#® 
«•*«.• fe«i 'ftlcohol |1.©M mm m linear fmcti&m mf 
tij#. fpM •<sf til® aeM. '©«!%»?• ofW Wm fl l|# 3 t© $ 
$.2. 'ft was mpm%'6&, a '-stoasi® ia •tkd 
'pyotaeing' •& M,gtt®F fiaal. fl wmM I'Pfmt ta &le'@hd2„ 
fi?©d»et£©s« "ttttif ai f©ii»i ©arlisr,. eemM Ijgr 
4#S1'SBSS,3^' tt'® SSSWlS @©WI SSA tSW^S6SS.S.Mg fell® tel#€ 
iB ai»€iw«,' 
ft.# a^iiiii as fim&ily-etoa^n. .toast#t«d of 3.'9S pi®, e@sm 
%#t3 ^..i« dl#ti3.1#M»' «©l,mtel.©« is 150 al» '©f 
Bolufclon i& a. »3.-# &• Isitial pi was „. 
•it€|wt;ti t# .$,2 mgw^ ©r smlfiirt.'# aeii*- 'Si« 
tion effIciomy '*% -ilfft.F#st l#*f«is. was fiially 
fw sala«riet ef 
®a ®pfei«m mMti®., !Eie cosaplet© 5e'««ml.%8 «•« glmn Im 
Xlf »t is Mgui»®8 % !.• 
Iwt'stigmtiea ef tM frdfel®® is %h» 
iw#l.@iae»t -©f * atitia foa? sm'tewgti eiftttir®. grwm of 
A«P^am«W. asaas JS-t Vhtai s«t« osMWeMbly gs-Mtw «»o-
0Mi*m#ati©a m tor % 10 pmw mmt 1.mmm9» ia 
mtmrnt 3rt«ats* Hdwev®^, it matt festn .iSBSSSIIS, 
Mstt-33? aad A;i»«AajLiai:. 3|§ «?• smfwl©^ t© 
e»gft# i&#a ms®# ta iml«©sps«d -enltay® f« "Hi#' sse^«j^fl» 
eatida -^©f ««&«««. 
m 
f&a© xif 
Alcohol Yields !%»« Different Saccharifleation Levels of Smfe-















l>®r Sfed# M, 
"• 5 0,68 iili.,ol(. i3a7 
1© Hi-52 IU83 
If B^QS h$.39 1^*22 tw99 
m M.n k^.or 5.01 
as 3*0 k^.n S.I3 
©. Sa#eMi*tfieatl©s hj 1®M Sr&M 
Polluwlag %iiii iiaapftm mi« ©f 
.msm& 38-11 tm mhBi®wgm «« a 
f f i «g  eg« i%t  a t%#a fe l©n  vm  mx t  tmm^  fe#  t f e#  p .»p« i*A t . i<sB  t i s i  
of mqIA 'hwm»». Btmm h&m gfeg 13? 
AmmtMlllm. mlmm 330 liai li«#a Aowa t« 
tmem ©f Mgii sa#@ha3ri.ffiiig «ffi6i#iiey, it witi of ©©iifil4#t*«bl© 
latei»#8t to 'uem i» 3»li. tern 
.«#lt byaa® mm iwm 4gi>g»illui. emmm. m&^ tli® 
tw0 Btwmlm ©f Aai^^mAllvm mmw&tm t© a®t1tod of 
la©, Faaa«# asA %A.«rlofl«i» m® aa®#i^a2*if|tBf 
of til# a©M. f»fai?atl:©s» w® stm4i«t % 
a®a»w£i3g ale#l3i#l f^otuctioa ©©« »a0el«rifi«4 
f am® Xf • 






















































































l«T#lt of a©li l#wl« vmrm 
iw^ 2*6 t© 6.5 tlit ibotal iry aa-fedriml. lalt, at 
a 1«T«1 '©f 10. f p«? Wftf «s®t as 1. ©d»ti»©l all 
s©rl»t ©f f®i«»B-teatl©tt»# fill# e<^l«t® resmlfet ar« listed in 
f«m® Xf. 
ai#s# tata may als© f©«»i pl©%%#d in Flgores 1, 2, 3, 
and 5 itt th© %peaiix. JJl €£ th# a©lt teans w«r® fe© 
3 to k tiaag as ©I'feetl-r# a# mall; ob a M@lgb.t Ismals aM. al«o 
ns 
MgHw It feat h®m a wmt»i' ©f 
vi»»# mi, ©!•• @©»a» mA 
f»iiyefe.ty« tiistfe milt &m suipp%m0&% the m%lmn of 
fe^^aa. i» eswrtrilsai $m imrma^A •ji3.e#la»3. 
fh# ©f wfejiilier a, siiallar w&^L^ 
b« f©ttoi tot 'mlxtmrn ©f ii@M Six 
tAtiea wer® ©f m»%& fe^asts 
mi? X«¥#3.i few .##ayt»ita ©f' «@m mgli®®* VitMm iskm 
itjait ef «»©%. tk# altoMi yi.#Ms wmm tli® »«» 
as if#ii3,€ %« em th@ hml» ©f ft t«aM.Mtfeioa of 
%m mmmslm ftf to iaaifi-dmal a#14 lsi?.iss». 
I. it»A f©»«atati®a f«8t 
la f®»«.ataties of 
sv^matls^ wmims fwtgtl. fi?©farati#»st m# foliowiig 
%r®a1a#st was ms#!* I8ie tof wtigkt of tae» 
iiia^ifftng a« m@M Wm m sml««g©i tta^iap®) 
wai' ilfli»€ % th.« @f alettei pr&MmA tmm %h^ 
maaiatieia of a aaA aa^Aa^lft©€ by tliafe ©f aae^ 
^hwiffiag tgtat* &ia was fl©%%«4 iry wel#ife of 
sane&arlffiag, 1% wai i&wM «iat feb« tata gav# 8%i»aigfet 
Hat® @f astantiallj tfe# siaa sl.#p« fOF all fiingia eenTartiiag 
^©Rfes "feaat#!* a» aliewa. %n ltgw«« ^ moA 5* 
St m mi» feaais 'toat l#®i« flW) dafaleptd th® 
itodrt f%«fA f««®«sfeati#». taat foi? tht ©valmatloa «f 
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'©y a,fe least to a aiffsaNuats mM© tli# #«® 
l©w«ir#i»* aetmal f#.i«tiitafeioiif miiug ^ffflagal 
ti©»s #f ttiit, .steftis iifti laiat Mg^ #ffiei«aey ©©tai 
ti® ®3£g«et«4* t© .tot tito of 
.AlltlSlteft SSSS 33® i)*«f armttomi ant tmf slowly ii*@s • 
•gtaipeli ia th# initial, stags# ef 
m&mMm tsli® metheH -of Emm {ISiif I tk# rati© -©f tli® 
g»a^«&l fdr t«@ ffitlft teens WAi i»elat©€ 
t0 tH# mtl© of tb« Iwdla of tfla# t*© a#M itepiya#. i*@quir«d f» 
©fttairai p»dueti©n. It is ©f lntei*«st tfena to 
^id iaterc@pts obtaiii®4 is tMi, laf«stigifeti©a t© #©# •wMt'kmw 
this Mlationsdiip ai^lies t© mold braiM pr«kfW«i f3P« different 
melds ©I* t© fwp^iwitfeieiis# &i# ©<»p.»ls#a 
ii »^Me ia l^bl© Ztlltm ©» listM fa 
Table XVIXI 
telpaidsoG of MaslmtiBn iDLcohol Yl®li»|j Qptlaml Levels, 
and In&ercept Values for Varloufi M©|,d l^ifamtieiss 
Max. Ma0h0l Xleld, 
Prodf dal^ p®3? Bsi« .f#ip @«t 
Iiit®re«pt 
?&lm 
330 0»28f • 
33t mhit 3*^ o.n# 
m «i% 5.30 ©,OtQt 
337 #mbg ^*28 %mm 
38''^b ab» O..O108 
5»13 i»2k 
•llf 
mmixm alfroliol fi©M -stM ftr® MmtltM 
•fef st«lii mmber-Kith "sub." 02?"%i1b»'* tm 
emltw# m a@ii 'Si®. w#tgbt^ ©# iry im tli#' 
s&0eh«?lfylii§ f##|»i»atlos ©ptiaw i#.T©l foi»- ©aeli 
p3?@pai*ati6» i« "i;.0vel« m %h^ p#3? e®at of tim 
aattplal in t»bs Xe»sntati©a mash* 
&«inatlon ©f wlaiii is Table X¥IXI le^g. t& 
eoaeimiisa ttmwm ts .se ^latles Mimmn 
iat»<s®pt sSio:pt stipeli £@»i»tat£dii m& 
©ftlsiil. lewli fw mtm^^ .leitkesr tots 
this relation «pfiy t© tatei^rget 'etatwei m&M 'teaas as. 
elas«©», fe©i^e is only a ia^ieatioii ©ilg r«Xii%i®m 
§#• •Mitrnmmt tf^m ©# trm t&« si®#' 
M©ld. ' li i» ^at this .a«taod may ms®t for tih«' 
#Tals*ti#a. ©f i»«p.a^sti0iB« «»f tk#, iff# ®a». a®ld is 
nm» mamm^ m !##»• (19l|.7) f©«» th# ©•rfidrnfeton 
©f .a iwfc©3? ©f mm lowfw, 
tb® walmtJioa of fm^6l pi:»®p&i?atl©iii' ©f typ## 
aufi fmm M.££eT®nt nolda tli® laboratory ».®lili©4 
«,ff.#srs- we^tmmhlm t© lit# Aeirli t.#®!!. 
Mm- la^# Aieti'ftlsy 
- la thm 4»#;8t:lg«fti.#ii of Tmgel 
preparatlont w«» ^mm& t&» €®t.®wlai-
















•Igoreusly tm AppmxMM&tmlj $ 
alait®», aa^ tt«s« «a8fa®: s©jmti©ai. vmm 
•sO^ &M »to.FS<l is r©f^ lg®^ Rte,F tmtil ma#€« 
•»» »#tlvitl#s of al|tea»^l&«#, a&itaa#, «ai llait-
if»@ is th® ^m-ssm a«iititi©w mglag 
melkote 4«s»1^4*. &#• «afa# «a?« 
,«ra»ls«i in fAbI,# XIX, ttt# a.s s@M 
fable XIK  
WmW^® Activities of Pni23gal Prepiyrati^xi# 
fr6pBrB.ti.on' iliiim-toylas® Maltw© i:.Sjiil<»Bf.xfc3?t.imis# 
tiaits p®i» ate# IM.ts p&r ia* iMfes p®r ^ 
Mold Bi»ga« 
530 2^ 129 106,5 
337 113 88,^ %Q%1 
2SQ 8l»§ 89*1 . 
Sub, Oulti,^  
330 20,9 ( 1*8)4^ llO^k 60,5 i S.a| 
337 192 (16#$) 59a (5.08) 123. ClO.^1 
38-b 259 (lii-.l) U.1 (2.2i|.) 58.6 | 3.2) 
• • iM'p»®Mi»s®s '«?«'itt iStS#' 
te.aia» m& (sub*. mX%h 9km mgmimM «»# 
i4en^ifl#d bj •sfeila mm^r .ani »»• ll8t«t ia %&» ©3?d«i* 
®f aalMt#' wtifiiy* Mmpm metlTiti®® aw taii-
@afc«4 In mmym woi.%» p#p S3^®« of I&® 
Saeh ©ygmiit«t was foittii; b# p-sFtie^talarly «ffialeat iii 
t-li« ©f » ©©x»1saia to:p®«iim8 i^ g«g. 33® 
122 
pa?©iite@4 aallsa®# atfcl'rity aM loifest 
Agg.#i?g:illms mwmm® 3^*^ ps^iae#i lilgb@»t mmrnM 
of a3.iJhm,*iwylas@ and the mmmMw &f: tiaif #a!5|a#s, 


















i I |S5i 
1% 
fi ,  piscpasioi 
Aap^ggillmg $37 *« «a1a«i?g©€ emltw# oa a 
Mtlite e©»isti^ ©f 5 e®a®t aM 5 P©i* e®at? 
aifiei seittfelti* ®t# pS wm ai|«sfc#<l't# 5# 2 msii^, 
liyte«M« as^#^ aeii* &® ©ptlaw l®v#l of 
•ibii p3?#p»atloa fe? "ttit gat^^apifl©«%!©» ef mm Ma$li§« for 
ia©©&0lie «ai f©ttst t© fe© 15 velm# pep eent 02» 
6»$9 ©a « 4i?y aiit#i»lals Msiw* • Si® aa^lmiffi jitld 
of iOLe'Ob©! o%taiait w«t» 5« ^  p®»©©f gall#ns pts*. staadayd 
ihii ii M^mr ^m. tl» »o»al field of 
fy« m&lt-ia«^»ifl©i a&fili#i.» Si© srlelis r«poi*t®i la 
Ml# llt®2»atw# ?ttg© toy iesmma msi (lfi|B) 
to by M««i .l®3Lii^»a» SM.Tmsmm.p ma& Btrnk 
Oio S. frodiietiisa sM md %h» 
air®'«m <sf %rieiilt«i»al aM fciustrlil flfeMlt-lpy Cl9^) 
that ft«ias ©f pmtii s^l@a» atastod bmsfeel wm@ 
€sfe%aliit4 OB & |>3.«»fe .stslt %Mii using, imfe!i#i?gs4 ©latures of 
4spefgtll'«» •plmw 33f for 8a<iA»lflfst£©a, Emmm m 
atiltleiitl wiewnt of »alt !&» to i p«r eaut of tti® totsl 
gtmim Mil) wa« aifitt t© .idi, .la feMsalag th# m^ahm^ 
BuMmgrnS. $i*llsw#s of Mrn^wAUm 33§ mm grmm 
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-.its## tli©- ©ptlwa mttiisa. f'grcW'tfe. of 
IffiggSMaa orwrnm. 38-^ ®»ly f»tiaia.T mm tk»«# e^i^lsioM, 
attention was tw^tmA'to t)m us© sf mold Wmm^ ISeli W&m 
mpmUim. I3f» 'SSB 33®# 
miHus orygae 3^-1^ pr©p'f»#A and anxJjWK ji«liii of 
'«aS ^•ili pwmt g:iiil#B8 p®i? «|itiiia3?i %«»ke|. mw« 
obtal»i.f r®sp«eti¥elf* ®i#»' liaT# lsii«a m tia Wk« 
• lit®t»atw© • FSgwAiiig a®M tea»t pi»sf««4 fi?®»'1^#* 
of S^B» 
eagMac aieia braM mrj frrni k^fS obtaii^a ll.fliJ) -t# 
0^^ m W .S©t#rsoai' tai Qmriim Cifii'6)* 
'A' &mmmj &i t&« tm'^& tmimis ftaagal pwmpm-M&m 
i» f»##a$#A ia Il» fii«' ,p?#^»ati®3ag ar* 
g»^pi. .fts sold Wmm bM amtad^gta eiiltOT#® Irtb, . 
tti# ©j?ga®i:i»® :»# Mentlfled fef a^sim .!»%#» m& w# 
la 6,M-0P uf alcohol yialt* fh# l.@ir«3.« 
&t maxi2i» ^«sofeol fi«M i^© 
IMieat'ti, m pm mm%- ©f Ute® t#tsl 
valtt®# wy©' ol»tattts€ .t>f ^apdcal maljsis df %.lie iat® fr« 
tto« tii©yt «titr©& f«»©iitatlda-i##ts» •mssw# aetiflttsi 
ar©ia t©»» of Iti# per g^ia ©f 
ef ying 
me f©» s^@3?g«t e^lw©# at 
im mm# S • m&m qaltm *#^1. nifh tli® mai^' aet#aii39&^lo3w 
.i*^os?t«t Is til® litE«»twe# St^l? s'««al1s,8 «® 
3^  
©f the a®li: Wm :p3?^»ati6iii 
Mi!®i <m.. usages* £mxA i» tli® 
It a^«ars t^t. laiKm 330 prodm### 
fitMs 1»tli in suteerg©d cxattire ai»i «» a©M 
It lm» •As@ fotiM %-0^ pjmduoe mwf wiiU. mnmMB ot 
•alfiiittwilas®* Si# sitma%4@m i.s term# im 
mjmm %Akim mtmmBlj M#i, • 
mttt%%$.m la, ii3to»«^g#d eultija?# »i, ««•»#!# to«® liiiln .pro*-
€ii«A»® fee %m9M% m&MmwiB aet4-ri%, mw&, %pt«. of 
tlo» ©f^ 33? iat#s*ii*t« «©mt« 
©f- iarf aai. tk® ,lJatt»€#iEtF4a0.«#' 
#ctiviti«.i» la tlsft .tw# of 
ti©a# .atitto®!?- «»«•€• «ip«rt«» *1^ tls» 
»tM fcffitt tei t«aiM®3rafely «lfea«« 
aetli'lti' sli a@Mgt m® •eia.ssi-*' 
ti©4 iate t»#» ls«s»€ ©b 
.ii0ti¥tti#S|| both prepax*ations &f 'MMm $$t aai 
Asaagfiillag $m m 
p^^aratl^w ©f i&mm 11§ 
w®iiai fe® is ft iow -aliimwMylss® If th«i»« l,t slg-
iitfl'#«ii®« t# such a #lassifieation t^a t&t metieii <sf ti» 
4aBei>gi'ilm8 mimv. 33§ pr®pM?ati©n« ©a. Mtmm iiio«l€ differ-
fy«i Si« rnMm 9t tto.# ©tii» 
la it it ©f 1© #3E«iia® t^ 2»»«ma.t8 
of sJiort «t«#L, m$ tfeewa la 
it»s tm tk#. tw® 
Asi3«mllltt8 330 pr«parmtioas mm q%it« tmm 
Wjom tm^ ^9 pr@p8J'&tl©»t • 'Sfe® ©f fli-» 
'lim* tm ovmm ^-"b moA Aii«.g|.ai»8. 3St 
preparafeioRi w«8 0,02?$ cosapared to Ml® valu®! 0,027l|.# 
oitsiiaid »«#»« Ii9l|.7)« 1&# is tli# 
wmm* »» h&tt0f mold bran preparatioiwi lnvestig»t®4 l*!' 
l®«i« i%9k-7} ®©®o^i« t# Ms ^ ^ 
©fttega, %mmXs %« .f^i« ii%#m| 2,2 t© i{,»0 per c«3afe,» 
tl» ©ptisal toller, 3.6 t® 
.a.li®mt %:$, f#» #«at* A of tii# duta ©f 
S l«.f6lto ©i». t© til# @#n®2.msio» •&»% ti » e©w®» 
Itttlea %«twt#a tli# tto» ©ftlaal, 
t&l» ^pii@a fe® a34 ©mpari^oBSl 1,®», weaf-alli iri^ln a 
-ameii M .saj., gmteerged ctjlttiresi m l»#tw«ia tli« Isn© 
Mtimemt of py#i>aMti#a»' twm tla# »mm »#ld» ©lis do#» 
met i#ay tMat %M.» method #f valuation mm to# «ppli®€ 
dlff'dremt of' tli» *«it Mmm- o^«^,»a* 
ill# tmet line® w# efetatetd !i«s€i oi» 
to f#.»! tlsnt tM® amy J.l#4 ottoi^jr aoM .pi»«pMfA^ 
tlojig'. til® •*© degre# of ®ue©««» m» !##.»# attmiasd ta 
1&« of oag«# 38'«»% a®lt telBM# 
rm^m- ^mh%m of' i&y «l©f@ et %&# tlmB 
A»'»gi.llma ate@i' 330 ww diff®y®at aiii. i&y lii« 
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® 4* X i 
X i.i tti© ©f «ae©li«rtffti^ asgtst, i« th® 
w«lgli%' of itleA©! K imi E* «r« ©©iwtaatst A i« Mi# 
alpliR-iaylas# metlTiti'., «t i is tb« aefelvitf of t»fa« s®©eliar£-
fjlag «® aAta««» 
&.« <i«t& 1» fabl© IX iiiil#a%# tMt tlieF® ia n© eoweM** 
tloa, b»tif©ini ml|^liti»»iylAf« m&tiwttj m& ©Ittoip tla® ale©lisl 
yl®l# ©r tto,« #p%toal l#ir«l,i Si© of the optlaal 
l«v#l ftat«l|»lia»aafla«« A#tiflty is pTOp©rt,lo»l t© tk© 
•fedtal «©i«t 0t .itlfli&.*«ylms« t© %li# a&sli, a#f@ i« a© 
©©i^#la%i©B b«ty®«ii t©tal «|r3.«.«« ®1«©M1 yl#!#®* 
flaw# is a «liiil«i» laek e#»®l&ti©ia b#%w«#s ll3ilt« 
aitlvlUf m total. lSaEt»i«x.t»»ia«.s® aii4 -sleifli©! 
yi#M.i# 
thm elmBwm ©f pi?#f»6tldns »# e«ii«M»«4. g®ptfE»at®l|-
Cl.®»t mil smM#Fg«t «til.tmi»«s.j ©w all a®ld te«as| m 
pesitiv# eowdl&tlea ii f©iMai b#lw#®s mttrltj <ov 
total a^ta## %h» ftleA©! yt#li»» 
m 
sumuMY ai© Goimmmm 
©f i!©»<i«ta*Rti0as of aelt i&w 
ef whole mm m^mg. •«»€ ©f' to 
alia, -©C «»« hm "mMMmm 
of aeit 
-mm tmm&, t® Tm 0#06 nomal slUfuric «ii» I® 
wm tmmA tli#' pwiatti#®. isf a 'bir •fehi® 
#f afm<ii m mmm%WB,tlon ©f .a#l€ .m ®oi?ii ©i« way 
«tii ,fip«tj©ii aT»i33g m&Mm* 
2» l©lt toraiw «€ emiiw® f«ipft3?ati©iis W9m 
mate fnn #IBWamM. 330, aiSSE 337. u>d 
AroeyKHlmi omaw 38-b. ®» prapasatlon. from 
II© wem fmM to h'& ®xt3?«©ly •fftei-sai 
ami M s3.0&b&l yltlls ©f 
gallons pm stmMmA ImAel* ^mMUm ^mssm. 38«»fe 
]p:p«p»itti@.ag wmm tli« l«a.ft fmm 
5»13 t© 5*28 g«ll:eii»' staMai€,%ttA«l* Wi.1^ Itui 
of A»p»rgm«« om«» 38-1) ali of «» fansol 
pr^m^mMmg p«smtM Im M#i«^ 
&mm m& meat eeat»li mM M mm% all e©«14 
sn^&gs a«lt oa m 'foasti# 
m 
3,* m tm pr©au@ti@a of Maegisillug 
egygmt: in ettltmr# wm aai Wm 
mm $mmm%€ &m. tl» iaittal. viAta# of %hm% fee 
iai« valtt® ©f ^*13 piNsof ssOloni pea? 
feroe^afcion ^ PX3»S'»"t 
imi liii.#3?fe^.@^ • (19i|B) wa« coniii»@<l fm Wm #f®ltta%l©a of 
rm%&m lUsgaX pTOparatloaa, tt wa# fQnni tliafe »etii©4 
e©til4 !»%• to# m»#t f©r %hm ©f 
fot' tli»-0e^ari8#» ef preparations tffm €£ff©i»®at 
opgwit»$ « tb® .e^;a i^:®®i3E of -iiffftrml fe^® p^«p^mtio2i«. 
frcM :•«»« orgasias* Ftir^er wo3?te %e ea»ltt 
ooafinlrs at1s#at5i#s to « pafUio-olai* %|t# ©f • pi?^«3patS.o» 
f3?aa-o®®. »1.4 ^t-im «»M 
Irajn- til tmm AmmAllm. jB-fe* 
I* It Wmt tM# st-Kp'eii ftaaestatiom 
fe»s% i# too^ • mpM tm' mg0M.m» smh m 4ap#3?Allm8 330, 
iM%dh fj?©#Ae# ©li.y Mtll. mQW^» of It i@«wi 
qwit® foasibl# ttomfe f^m aiy t># mA,m%9€. la-
mwmlf to fe®' Mtififey m^ %h.mt ti» ^ »%&m ®»F ' 
ftoli-ftlsy of smtitmMfim 
glttoogejiic aofcivl^^ m tfe« of wmU fkoMTitjr to 
.alfli&»«t3r3,aii## 
Bofe©iE«S.i»%ioas of ii8a.ia#«#, asad limlfe-
ftottvittoii la %li® tmlms f^al pi?^iirml;loas wor® 
mad® «ii. it M« fownt Wmt tim i^Fotiiotlos in »©M teajM 
m 
p3?odmeti.@», toy I^x# .iwat tm smla»rg.«i-
cTaltw®.,. It is possible to -ilfli# tlia .fWigia • 
iiit© t»# .6l&4i'S«:i m tk# tonsi* ef rnmymm a-etivlty fa 
s. liavli^ a low 3?atlo of Apha»«yl&9« astlTlty t© otli®r 
m&ym «tivlty may be placed both tlie laold b3?a3S..w^ submerged 
of MtimAUm mlm^ 330» .1&« 
l»l®ns im m elas# ha i^iag Mgfe »ti©s ©t a3.|iift-« l^ss® - -
wstivity# as.®. »mm, ®«A€ #btalj!»4 os %!»• • 
1»sia lnt©3?c«pt Tidm© mi alop« obt«i.-at4- tm A©3rt.' 
f«¥a#atattea t®®t* 
fm*® @®»®|.atl©ii wm immA b#tw»«a. iilpsm»«fla«ie . ; 
»eti"rily m llBil*^®xt2*iaas® aettTlty ®ai tii© ©ftlaal Itirtl 
®f '^^st ©# t-li® fis&l sl,@#li©l s4#M» 
sia«riiig o»ay ®.a® typ® df fiwfaratioa ®t « ^ li#©*# «11 
teaiii' «3.I m# iate#iPt#t .o«ltw#.8| a #«i»#iati©B 
Wfti f .©Wii' laaltase and iii# .al©#!#! yisld, . lewewr, 
i » . e © r s » @ l a t t @ a  f o r  mi 
8, tt iaorfc starch, t#it 
amy fi»i s«®. *fpli©atloa f 03? tJa® cJioie# of tia® ©ptisiftl l#v«l 
©f ag»a%»»,. »# ©f 
si^ oliiipog®»i,.© aetiTlty of Mm alloif  ^
nt me «p«$t#A ,®3.©#i»l. ^«lt» &ieii m a®mo4 ©f 
«f «lmti®a w©tad p-obably I1® of Talu® to a l«bd^»%oi?y 
it bt- ms@t ©a ©a® typ» ©f s^®elwlfflBg ag®mt. 
foip til® sal. @f a w«b©3? ©f 
13  ^
fi»©|s»iitl©s« most •piElabl© wi31 ^ &m% tmm 
l&bo3?afco3?y femaatatlons tasli^ <jf tl» 
pr^arations foa? aadelmrifie&tloiit 
136 
?III» LJTERAWm CITED 
Wm X911* A dlmstJatle substaae©# a?ltisb. Fafceat 
26,068^ lovegaber 22, 1911* Abstracted In Cb-eis, Abst# 
1913* 
MimSf 3m L,m Bilankwa# B«, lMr«a«©% 4» A## MM Stark# 
H. 19k-7» Su'imerged etiltur© of tvmgBl asaylas©. Xrsd# 
• , mag* mem^ 3f . 
MwiMf ^1# 1931* Stability and action of some mold diagtita«» 
mt various pH values. Bergens Museiisis ^bok 1931. 
latwvi€©asl»,p#lig ReMc® So* $ § $ B p »  
Msig fm sad Mtawoto, S» 1^2# &@ mylmsa of Hiiaogtia. 
sp«ei®fi, Ags?# &im&m S©e» Japaa I8l903*li« 
(Original m>t available for ©xasaimtion| abstracted ia 
Gh«is, Abst. 1951.) 
mck, T. M., Stark# W. H.. «M Se8lf| 1. S« l.9l|.8, 
ment of ejiz;matie activity on limit dextrin* -MmA* 
mm* 20i56-$0. 
M.«neliia3?a, St»imrt, F. 0#, Swtlf# R* S*# MLtlin I»» .Ju 
19l|r6« ©Tjltwe of aold# for «yl®ys# |>r©<lu©tioiu 
{Al8 Abstract) Jour. Bact, i?ls595» 
&»Boa, J., Fulaer, E. !«, and tlndorkofler, L, 4« 19^4.9# 
Pementativ© utilisation of eas®ava. Iowa $tat@ Coll, 
Jota?. ©f S©i« 23i2l9'*3$* 
B»mit0ldg f. 19$1* Smymm of atsrA &m&. 
syath®sis# Jte lorSji F. Advances in ensj^aology. V©!, 
XII* p.m Mm X&rkf Int®r®cie»o® Fiiblish®rst, 
Xno« 
MMal# A, S*ii and 3r©®nivasayaj, M«. 19i|.5a. Xnflmtm# ©f 
oarbohydrat® to nitrogen ratio on the formation of 
diastas® by 2QM,» BeU l8$21-2. 
Maialjp A» S. and Sr#®ai¥asaya# M# 19l|-5to* Stiaiies on iaitwi-
trial ©iM3TO©s* II» Malt r@sidm®s m rsir imtsrials for 
tii© production of fungus diastase agat its application t# 
til® saeeharifliiatioa of e@r#«l#» J^wr. Sci, IM* 
Research (India) 3t;^?«9. 
1J7 
Msial, A, 1» aad Sreenivasaya, M, Studies ©a in<3us» 
trial eM|»es» III. Factors InflueBcing th© fomation 
of dlastits«» latura of nitrog«Eu Scilt 
Heseartli Clndia} 3s386*8, 
1^8# fr^aratian of a' steeping ag#»t fr« 
fwigt, 1@T« asoe, bioqirfa* lrg@»tim lSti|.T»9# 
(Original not available for examinations abstraet«4 ia 
Abst. k3tl$71» 1%9,) 
1, «M -SAAdii I# 19l|.7« SKp«ria«nts witli aelfiy 
bran in Tuctaaan, Hev* asoc, bioquiaai, Argentina 
(Original aot available for exstmination; abftraet®# ia 
iSim, Abst* 1^2:5163. 19lj.8,) 
W, and Underkofler, L. A* 191|.5. Holt teaa ai<l» 
production of grain alcohol. CSam. aM l®t# Sa®# $Z 
(Ho. 12): 110-11. 
0ri4w©ll, M, L. and Doebbeling, S. E. 1937. A ^usutitativ® 
studj of the influence of certain factors upon th.® 
actlTlty of til® «wfla8® of Asperailluis oggim#. Jour. 
Qi«. So0. 5941835-7. 
Salmett®. 1892» Contribution a l»^tM« tea i# 
l*a2aidon. I* levure chinoise. ten* !»«%• Fast®w 
6s60ii.-20. 
Ghrlstensen, !>. M, e.M Underkofler, L, A<, i9S2# fr®e@0Sii3g 
of grains for th# production of aleoitol. V* S» fat^nt 
2,58^^.,2^8. February 2, 1952. Abgtjraet«d in mm^ Abst. 
i}.6j3712. 1952. 
Pollens, A. S» 1911t. Alcohol froia cassava* Bift. Agr#, 
!l^inidad and !Itobago, Bill. (Original net 
available for ©xaminationj; abstracted in Che®* Abit. 
9 J 22811.. 1915.) 
eollett®# A. and ^idin. A, 1897. Alcohol, tfe® Manufac'tmr© 
of, by sae^iariflcatlon and fermentation by 
apitish fattat 19#858, August 28. 1897. Abstmctiid la 
Jour. Soc. Ind. 17*1^3. l89S» 
eora&% J, aad l»aa^lykke, A« f. 191^8. Action of aold #a«5»®8 
im atitreh saccharlficatton. 0®r@al @i«»« 25tl90*201» 
mmm^ im oM 1. M. 1951* tttllsatioa ©f fwj^al 
mflm® tor alcohol p-reiuttioa. Qim^ 28i280"-»8'» 
BfulfS, and R. 1938* Alcohol fomentation ©f 
potatoes by amylo-prooess, I. Joixr, Agr. Ghem. S©@« 
Js^aa ll|.jl375->85» (Origiml not available tor 
msmtmXlon} abstracted in CHiera* Abst, 33:9531. 
Wmu, B,, Laatpe, B, and Specht, H. 1950. ®i0 deteraimtiea 
. , of «yl<Jlytie aetivity of »aeelaa3?ifyiiie agei^s^^, 
particixlafly of mold diastase pr^arations, Bpaimtwein-
•sjirtshaft i|,i293-7, (Original not available for ©zaaiina-
tioa; abstracted in (Tarn., Abst, I|.6sl213. 1952#) 
li?bt I* M. ani HiMabjMindt, K. 1%6, 1®14 as m atjmet 
t@ malt in grain fomentation, Ind, 
lrbi ®, K,, Wisthoff, E, f,, and, Jacobs* ¥, L» 19i|B« Fa©t©iPS 
•affecting the production of amylase by Ammm^Xlm 
ftrain WMi 337, when grown in submerge® Jomr* 
Ba@t» 55I813-21, 
1ml®r, H, v^a sM Asa?ao|, S* 1920, Sw Seantnia der axM* 
biMT»« bisi Aspergillua niater* Feraeatforsotei^ 3i3li* 
fliicher, 1, H, and d© Montsaollin, E, 1951. Orystallizatiott 
©f th# alpha-aaylai# of Aspergillua oryga®. Hattar© 
l68|606-7» 
lr«ioli, D, Structure of Pan»s erystaHin® tri^ 
t&eohiarii«# Seiene# 1131352-3* 
l^sMabars* f., TosMta, H», and Saibiiyii, M» Smb* 
merged sioM oaylas#* !• Jptylolytic p€wei*» «.»t media of 
toemtni in sh^iig culture, Jour. Agr. See* 
^pan apl33««i« l^eiginal sot a^idlable for #x.«inati©a| 
abstracted in <&«»• Abst, 19^«) 
JMteimbara, T,, Yoshida, H,, and Shibuya, M, 1951b, Smb» 
merged mold amylase, II, Aleoholic fermentation by a©li 
etaltwe liquor of Aa^erailli* Agr, Cfe«ia* Soe* 
Japan ,2i|,tl5T*60# Cwigiml not available for exaaim* 
tioni abstracted in QheBs, Abst, I;.5i87l8, 1951.) 
Q-. Itm l$Z&m Sii-»earohe« on @ie formation of diaatat# 
by A«pergilltt,« niger, H«e, ts?EV, botan* Heerlandais 
a3ssro=iSf ^ 
Fanto, d, I», 1938, l#«®areh®« on th« foMatloa of •diaatas# 
^7 Agper&iHttg «©©• trav# b©taa» Iderlandais p f f  t , 
m 
E, 1923* Daa Myloverf alirom soine 
ffiSgiieMceitesa. Z» CSi«#, 3^J3.7*»3.9» 
dstfts, R. L* atid Enden, E. X9i|-9. Preparation of amylase-
aotiire e®n©«itr&t®0 tmm m©ld bran, Cter@al <2i», 25il-lf» 
Qmttjs# R. L« and Ineeji, E, 19l^9<» Maltase activity of various 
mid brans as ©valuated by selective feraentation# 
26sg28^39, 
§«y@a, said S# 1887, St la fffim®ntatj.©a 6l©oholl» 
fw i« la d«trtii@ #t d® l^miton par l®s Mmecira* ismj. 
Sei* • ' liptt 
S©®riE^, i:# J. 19l|l* aeida and »0ld «iylast a® 
• ®A«eliarifyliS as®ats for p3?odu«sti©n of fumsntabl# siag*# 
from starch., Iowa State Coll. Jour, of Sci, l6!:5^6* 
a®otoa»» 1950. Adaptive production of amylas® aa^' 
toy thr©« apteies of tm^im S&X&nm 112il76»f* 
SiMSigsiini, 0, axJd Jacovkis, D, 19i|.7a. Utilisation of ©agjaw 
AM^amrmiX^ oyv8a»» I. Js^lolytic ©asptt#®# Jndustrin 
J quiXBica Caisnos Aires) 9s2:07-12, 2ij.7-.5Ii.» (Origiiial not 
avallabl® for #xaaiimtioii| abstraeted i» Cli«i« Abst# l|.tt 
6081. I9m*} 
STMiiaaini, 0. and Jacovkis, I>, 19i|-7b, Utilization of ^mymm 
orym&9« I?. teylas®«» Industrla y 
qtiiisiea (Bi«so»"m'a?«s) 9t357**63« (Origias^. a©t 
available for ©xaminationi abstracted in CSiaa, Abst# 
I}2i7I|B5# 1911.64) 
Is®, I.# 0» 19I|2» Fungal «yis.ji#» at s&esharifyii^ agmti £a 
lai# ©thaaol fermentation of stardbty aatarials* lO^pufe-
Hi,* ©• fh®sis# Mmsg Iowa,, lows, Stat® 0©l,l«g» 
Library, 
t, 0.» Bilatr, 1, I,p and tJMerkofler, I** A. lfli.3» 
Fmigal amylases in the alcoholic f ementation of mm,a 
Ij3d.» lii;» Qxm, 35tSli|.-8. 
Hsii| X,. G. and Jxjmp, J, A, 19i|-5« Microbial prepara­
tions, Conversion agents for alcoholic f®»i«iitati©ii» 
Imd, lag. Oiea. 37^53.-5* 
&rada, T. 1933-» Preparation of tomgiHut oryga#. eaiy»®i». 
Ind, Ing. daeii# 23tli|^*7» 
1%§ 
Iwter, If I»* 1923.• ot .JibAgemttg teltiei. with m 
©oaslderatlott of its s«er®tl®B' .«n5 aeti^a. ' Jour* J®?*-
E®s« 20:761-86. 
I»#'' I»#. sua M©irai©j?j| i.« W^3* toylms® ia tM# sp©«i# 
iKiaesma. tritiet aud rnlmtmmm-* Mm 
B©t# mSf»-9E 
a«iS%rin,'S« 19l}.0. Specificity ©f »©!€-aaltas®. lawjaelogia 
81193-203. 
KIMebrandt, P. M, and Erb, 1, 1951. Saccharificati©» of 
starches. U, S, Patent 2,5^6,08l|.. June 5# 195l» 
Abstraeted im Gh<w# Jibst# i|.5t7296, 1951 • 
Industrial Alcohol 1951. Staff reprnt* ®ag* I®w» 
29iI|.932-8. 
fiw», F. 1898, Emploi des m©i8iatw#s ©» tl,still«ri®* Mm», 
ehim. ind. 1081 
^Ai^agi, S. 1921. Diastasis. Brittsli fatsiit 119,012. 
February Zkf 1921. Abstracted Is €ii«# 4bit» I6t336lf.» 
X922, 
1©3P% E. W., dlsf©land, F, C., &nd Katzbeck, t. 1951. 
ill© action of ssmylo-glucosidas® on amylos© and sa^lo-
ptctin. Jour. te. <2ieia, Soc. 73! 3916-21. 
E# ¥. and Scshijak, H. F. IfliJL:, ^ Feimentability of sora-
starch products. Relation i© st»eii ftmcture. lasi* 
GIM. 33I11|1,8-21» 
ata, 0, 1913. Bme of teji-diastms#. lad. Scig. 
Oiem. 5:220-2. 
Kitahftra# E, aM Kurushiiaa, M. 19i|.9. ©le di&itati# 
sy»t«a of aoldf. f. Si© ®xiit®ae® of a a«3» msjya® V* 
amylase. Jotsr. Fementation fechnol. 27ll-5* {Original, 
not avail&ble for exaiainationj abstract## in @i««» Ai«t» 
1U}.:7385. 1950.) 
Ki,t.aJiarai> K. and iazrushlme, M. 1951 • V-aiaylase. K«# S©s. 
Inst. Food Sci. (Kyoto UniT.) Ho. Is3-3l4-. |«^igia«l 
not available for exesainationj abstracted in Ab®t« 
Ii.6jij.589. 1952.) 
,&»•©% E. ji Beftkord. 0# $ and Sasdst^dt# 1. M# 19i|-l. ®i® 
starch-degrading propartie© of bsa^loy salt* 0®r®i^ 6h«# 
18 i7ii.l-51^. 
llll 
E,, Bockord, L« D,, Spoerl, J, M, o.nd B, 0* 
Paper presented at the Amraal Meeting ©f tli© Jai. 
Soe, Oerdal (OrlglimX not avatlabl® fer 
©xtmimtioai cited in S, Ee#«at d®T©loiai«»t® im 
eeaylas© chemistry. Wallerstein Iitborateriea 0«ffliii»i#a-
tions 13J96, 1950.) 
telaohov, Sailth, L* A., and WiUki©, H. p, W$Om Oontln-
uous processes in Industrial fementations* Sfiir# tm* 
mentations ©t inds* aliment, Ssl^»9. 
.loFilielt, 0« 1678» tJber SakC, it.® elkoh.olis.@lie &bt 
Japanei?. Blngler*® Polyteeli, .|'our« t30i?6«80j, 
229-40, 330-35, i|.21-27. 
19^0, Invtstlgatien ,©f rai# a*t©i»isl® f«?i* a grain 
diatillery. Branntweinwrirt l^s 1^2-1^., {©riginal aot 
available for anamination; abstract®# in Abst* 
i|,^:31l6. 19^.) 
I»@Ksas©t E* H., Coman, J,, ¥an Lanen, J. E«i and I»®t^lylk«,, 
A, P». I9k7» Production of aold iw,yisg®i in ati!»«rg#d 
©tJOltwe, .Jour, Bact* 51^:114.9-59. 
I,®M©ns®, 1. !•, Sohns, ¥, S», OoHift% .I.* Blcift# fi. E*, fan 
Lanen, J, M , ,  a n d  Langlykke, A. F» 1949• i*rain almhol 
fermentations. Submerged mold M^lase as «, saecharifylng 
agent. Ind, Bng, Cheia. li.l:100»|. 
Mm S» -ittii fwi Iiantn, •f, M, 3.9!|.®* tftpa^ing stareli* 
liydrolyzlcg enssyme with 1,. S. Patftst 
2,k^l,$67* October 19# 19lp» Abstraet®d in Chea, Abst, 
l|.3ilS26., 1949. 
I,lata®rt Q* l8B6» Studlen ,&er' 41«,tta»«, J'eur, frdkt, 
efe«a, i-®p» ,tt 378-94. 
liintwrK and Wirth, 0. 1908, fb®i» di« Itstimiiag d«i» 
dlas,t&ti«/e&«a feaf t d«s H«lss«® lini v@ii ..Mals«Mtpakfe«a, 
I, g«8;,, ap&w, 31S423.*5» 
llll®rj| 1, I, 1951. ©arbofcyiraisg of aelds witli speelfiO. 
i?«f©r®n©# to the content and isolation of lisiit €«:-> 
trimtj®. Unpublished I&, ffewgiia. Mms, Imm,. tm& 
Stat© iellege Library, 
Ifeates,' A. S, 194^* ' iU.cohollC' f«Mi©ntati®*l, Sutehei^lfiom-
tion processes. "Moldy bran,® latmstria y ^uiaiea 
(Buanos Aires) 8i37«9. (Orlsiaal mt avullablt for 
©ximinationi abstracted In Ab@t# 40i53.f7«» 1^6#) 
MttlJa, K,, WamotQ, ana fanaka, S, 1931. Amjlo method ©f 
alcohol f©issenfcationfc Joiir# Agr, Soe» Ja|!»a» 
7:&79 -99• (Original not availabl® for sxaMim%i©»| 
abstracted in Cham, Abst* 26J5167. 193£«) 
lata, and, kanaka, S, 1933« Atajlo m©tli©4 et «leoh©l far-
mentation, II, Jour, Agr, Ghesa, S©©, Japan 
iOriginal not available for #xaminatl«mj abstract#! i» 
Cham, Abst. 28:214-59. 193^1-.) 
MmtSji 1# and faaaka, S, 1936» SmfL& m&'th&d of alccstiol f«r» 
mentation. III, Jour, Agr, CSiesm, Soc, Japan 12:129-38« 
(Original not available for ©xa3^in&tioni abstracted in 
mm, Abat, 30:6503. 1936,) 
%rback, K, and Hemtiller, (}, 1950. Myiases and th# hydr©-
lfii» of staroh aM glyisog«n. Is Sianar# J, !*• ani 
Myrbaok, E, Th& enzyrnesm Ch&c^trj and of 
aotion. lit «d. ¥oi. I, Part 1, p. 653-?^ ITorki Asadaaie tm* 
llshlmmraf S, 1925. ^aka diastase. • Z«ile^ «. • S-awaba 
12:202-16, (Original is®t availabl® for asEMlnattoai 
ab«tra«t®4 in CIh«. Abat. 20i52. 1926,,#! 
&»m&0 t» . fha influence of hfireeMoria aeld on «a®» 
eharlfjing power of black koji. Jour. Agr. &,«• See. 
JapaJi 19S879-82, (Original available for 
tloni abstracted in Cham, Abat. I|.5i9089, 19511.1 
OtoBaki, E. 191l|.# Baitrage zur Affinitat ainas »uaa waigsan 
fadanpilzas CAat?argilltig okagaiEii). taatrbl. ^tet. Abt. 
tt, t}2i225-i|.0» 
©laea, .1. Ivans, R., ani Diekson, A, B, 19!|l|# . A «odifi-
aatiea of the Khaan and Sandstadt methods for the datar-
ainafeloia of alpha- and bata-amylases in barla^r »alt. 
i«raal^ffii«». 211533-9# 
Ortvadt I* 6* 193.2# fea application of taka^koji in diatil-
larias, %pig* 8th Int. Coi®, %fl,. 26|69»76. 
©iftdteiai .1. 1928. frotaasa 'and, «jla®a ©f Ati^arglllua arMaa. 
Jour. ©oil. Ap** HoMcaido Itep. Vtd.r» lflp¥. (Original not availabla for «imimtt©a|. abstracted la 
Abat. 22:2383. X9i8.| 
©j^atoia, E« and M. B. If23. Industrial a@ld anapia®. 
Ind. Ing. @i«i» 15:67-70. 
O^an# W. Ii. 1933. fraimetion of iaimstrial fr« gratm bf 
amylo proeata* Xnd.^ lng» 25t87*9* 
1!|.3 
Pan, S, G«, Andreasen, A, A., and Solachov, P. 19$0&, 
liusytaic comrersion of maltose into unf'erosientabl© aai'l«s* 
kjdrat©. S0iem© 112 s 11^-7. 
fas, S» C»|, Ji»i3?0M©a# A» 'A^.t^aaa Eolmeto^t 3-950b* .lat# 
• i9f-ot msm aaA«S' e©®rert©t lay--
&glS3SSIIm,SSSE* • 
fmm, S» 0,, Andreas©n. A, A*, &M Kolaclioir, f, If^l, Hi® 
rol© of y©ast in the secoridary conversion of corn 
e®ar®rt®d by sn£»0rg®i etiltiir®B of AaBeggilMa niizei^^ 
30i6-13« 
fa% S, C. and Liu, A. H. 19l|i|.* Saccharificatioa of gr&im ^ 
mashes for alcoholic fementation* BSLoch®a« M-l*. 
(China) Ho. 36sl-5» (Original not available tm 
©xaalnatioaj abstracted in Qim* Abst# 3912^19# 
f«ft, S, C», Hicholson, L. ¥«, and Eolachov, P* 1951 • 
Isolation of a crystalline trisaceharide from th® im?* 
ferraentabla carbohydrate produced ©na^atically fr<* 
maltos®, Jow. M. Ctoeaa# Soe» 73s2^1^.7-50« 
tasta?# H, and feaaeh, ©» 19^1* Bie transglueosidas® of 
.togggillmg ®i@a. S©©» 7383536* . 
fMllips, !«• Ii, Caldwell, !• L, 1953.®# 1 study e^' thm ' 
pwifieation sxA prop«rti©i of « ^ueose-foralng isiylatii 
aiiEOiius delmar.* glue a«saas«* Jour. Mm 
So0a T3t35^«6S 
aiUips, L. L. and Caldwell, M. L, 1951b. A stu^ of th® 
action of slue smjl&ue, a gluoose-producing «iyia««ji 
formed by the mold* Hhissopus del^ar, Jour. Ja. Qi*# 
sob. 73s3563«^» 
flgatan, W, M# 19i|l|.. Extent of hydrolysis 8t®r©h#« by 
smylases in the presence and absence of yemttf* low, 
Intl* Baa?# Standwdt 33I105-20# 
flwako, E. A. and Gheban, M. E. 1939. Saccharifieatlom ©f 
starch produett by a©ld fungi. Ihim. a»f«irat», SShur:.. 1®# 
9s39«l|.0. 19l|.0. (Original mt available for @aEamlnation| 
abstracted in Abst. 36j7226. 19ij^») 
fring^eisi, H., Borchardt, U., and Losw, f». 1931# din 
Spesifitat der Saocharasen. Z. ]^«iol. ^©21 
23-31. 
Ihii 
H. S. J# aM Sreenivasmn, A, 19lt.3« Ftawgal ©wjlms®®. 
IMl«ft F&ttat 37t%3« Io¥«Bbe*» 1?, Wk3* Abntoaetei ia 
Wim* Abtt, ^I|4,{t463.* 1950.» 
lao, 1*. a» I» ana SreenlTasayat M* th,® i#we# of 
etrbsa at « deteminant in dlAit&s® t©3ii&ti#ii bj; 
...iSSSBBSSaSM# Currsat.SeltB## 
la©., M, R, B. and Sr#«xiivasaya# M» 2.9l|.7» Stmdi##. @a 
indusfcpial ©nsyiaes, I?, Influence of tli« f©» of 
nitrogen on the foraatlon of dlastas®. S&mi, S@i* IM* 
Hesearch (India) 6Bs96-7. 
R®4fern, S, 1950, Recent developments in «jlase ch®sdLsti*y» 
Wallerstein Laboratories Coicraiinications 13s89-112« 
l®©ae, H,D« 1914-7• Bvaluation of araylolytlc agent® ©mploysA 
in th© aicoholie fermentation, Uir^ubllghod Ph. 3>, 
^Kissls, Ames, Iowa, Iowa State College Library, 
l««se, H, D., Fuliaer, E, and Underkofler, L, A» 19l|.8» 
Evaluating fungal sayiolytic materials for s®ceharif|lng 
f«ra«atatioa laashe## Aaal, €li«» • 20i3l|8»$3, 
F., Frey, A,, and Lottner, E, 190. M# 
von ?ilzdiastasepraparat@n in den Braisit-
weinwert l|,:179»82. (Original not ava|labl» for exaaina-
tioni abstracted in Chem, Abst, J|-!?l3553# 
loberts, I*# lismtrnTg S#, E, and Saletan, I»» f. 
19i}i|.. Saccharlflcatlon of wheat by fungal for 
alcohol production, Ind, Eng. COim, 35s8ll-gt 
loyp D* K, 19^0. Crystallisation of ok-amylase from @ultw« 
filtrat#® of Aspergillus oi'yza©. Science end Cultur® 
16;77# (Original not available for exsaainationji 
abstracted in Gheia» Abst* k^t3k3^» 1951 •) 
loy, ©* E. and fndertefler, L. A. . 19?1, fi^tflcation of 
frnigal 'laaltas#, ferftal €b,«» . 20 s 72-4# 
ialto. K« 190i|., line »tmt ,l^t itr "CSilneslsehtn H®f«* 
•0«atr# Bakt# far&sitonk. II, 
Salt©# It 1907* MlerobiologiscJie Studlea liber die Zul>#r«l* 
tmig €m ]fet6t®iibranntw#ines euf d#i? Ins®! HaehiJ® 
(fgipaa)* G®ntr», Bakt, II, I8i30»7* 
ikS 
SaksgUitiii* K» and Okssaki* H. 19!>2» Vxilv, of ft>ks-Og Baiikypfeit fo3cfd|, Japaa# On tlio fumeataliioB isad-astries in Mpm 
m& t£©ip Eaccimrifylm is^ents, 3?®pox»t &M 
private coassaxinloation,) 
M0 0 K^iiif63f S» f ELish.^ M# 3^939^ M, 
st&Miup^iset Wofelg«itttla, proeeiw® for 
activity* Ceraal Chi^. l6s 712-23, 
iftngiaiijete, J* 1897. Contribution i l*^tude de 1*^ 
Pdmii la l©irw« ^daois© et d@i? moialastsr®!" 
Am  ^ Imt* fmt&m lli269-76» 
Sealta, F, a» 19lh* Si© #i^«s ©f Aage^illBS.. 
SsSi.0«'at» I»* 1939# ®t6 relation hmUmBm methode of 
fiofttioa anA yi®l€ of ®feli»©l fyem fwious ®«3?»«ls* 
Iowa State Ooll« of Sci. lij.i78*»0O» 
Stboda®, I»,f is^ilaera S. ®nd lltiieK^kofler, I.* A* 
Sa^eharifieatioii of stardl^ gjpain m&shm £m %h9 
aleoholie f@»m®atat£©ii iuduatiJy* ' Ind# 
S@tasdtatt®ri S, 19iv5^« Sie role of maltase in th® -•a«|»0lysis 
©f IMW st?ardi» J'omi*, Biol. cax®a» l6l?219*33» 
S®«i*3<5ii, »• M», B&i^®:pkofl«3?, I»» A,, and Solio®n©, t* 19l|.3# 
Cl pro©«s« fof* »a«-diarifflng aiaylaceotis aAtwial:.) • 
S« Patent 2»^9#08@. Afeatractftd in 
37ilt99» 1911.3. 
Saiih, Y, E. 1937» A coB^arative study of tli© Mylas® of 
^ md at Wa " 
l6fta.-6. 
4^eggmw. foi ^teehang, ®ip®h Vwmim^'» Mngmas 
SewnSerfoWe 
aaijr F« and Blaokwrood, A. C* 1953.* Stiidies ©s esrbon aiid 
nitrogen sources fcr the production of amylolytie «mMpm9 
toy ei3ltw« of A«D@ygillua nlger* e«s« i&wt» of 
Bot. 29tll3-^ 
Sertan©, S# mad anieeo# !• B« 19l|3» tti# ms® of moldy in 
the alcoholic fementation of com, S®T. faoultad agi?©m# 
J w^t*$ VM.'Wm Air#s 12ISS6-31# (Original not 
available for <KKamin&tion} abstracted in Ch.©ia. Abst* 
k3t$^01. 19k%) 
Stia?!:, W» H,, Eolachov, F., Sisithi, !»• A,, Bla3ito@ftrt H# 6., 
«d Willki®, H. F, 1^1-9. Hew d®v©lopia©Bts in mleefaol 
production froffl grain maali, ?po®« %tta. 1!nt«i»# 
§m^T • Microbiol« VHl s $$0"! • 
SittgiysBBaj, S,, fanabe, 0. and Mciusako, tP, l.fif.6, Kojl. !• 
Mfuoafaetw® trm sMe@s of sw#©t potatoes# <l<ow# 
iiigr, Chem, Soc, Japan. 21i22* (Original tiot available 
for exasainations abstracted in caaero, Abst. 1^6«1|.731. 
19^2.1 
fafcaalM, J* 193i|.. Eoff|»©s of Agp^ggillua ogyg&fe sua the 
application of iti ssyleela^S^S^^ f© ® f©saeata* 
ti©n liaBmtTjt, 1»jI* Ei«, 6il2l|,-8» 
fak«€a, X* ^^3:* m.a»3ifieati©ii ©f 
Ry^zontts ppodii©«a ia Jam aad Smat^a# aM tb» isolatl©» 
€ff' speeies havii^ a stwrig pmm?* low» lp»'. 
Ctoea. Soc, Japan {Originaa, iiot available 
for examiBatioiij abstraeted £a Gli«# Abat, 30t23l6» 
If|6.I 
fakMat Y. 193^b* MSSBM* Clcmi>a3?£ioii of th©' mjl&» 
lytie p<w«rs of Hy.g0gWi dalmar W®teiai? at Hanzawa and 
^go^mg 3a¥aM®tifi fakWia for ¥a3?i©mi fclnSa ©f star<^. 
Japan llf^3«63« <^igiiml aot 
av&ilabl® fop ««iimti«ia| ab®ti?a©t@d la S^wi, Abst# 
30i23l6» 1936.) 
fanab®, 0, and Fukuaako, f. 19l|.8, Koji. II* Ifemifactur© of 
fjpcra itareh^ Jew» Chm^ See, Ja|»«a 22it5*^» 
iOrigiaal sot avail&bl# tor m,mlm.tim.i im 
ahem. Abst. lj6jU731-2. 19^2.) 
Seiaeaim, €•, todraasaa, A» A»» isjd lolaohoY, F. 190» 
B^yl alcohol fa?®® eaataTa, l»g« C&ea, I|2!l78l»3» 
Q, B», aiapson, E. Ii.» Olaoan ¥». mad f®t®rs©ag 
H, 19li?. Evaluation of melts for produotioa ©f 
aladfeol fr«i i&eat* Iiad« Bag. ©leta. 37j11I|.2»I|^ 
fotooka, y, 1937. Koji amylase, VI, Pbrasatioii of aJayla8% 
aalta## an4 prot®as® dwi^ ©isXtimtioa of stke-lc0Ji* 
Jour# Agrt &«a* Soe# Japan 13i275*30» COrtgliml »% 
available for examinatioaaj abstracted in Chaai, Abst* 
31tlk$3* 1937#J 
H, Gormmt J.» ftBd Ibtpsall# H, J* 19S0« fS"©** 
dmction of mold amylases in subraerajed cxilttxra; II* 
'Pmtmn affactiisg th© produetiom of and 
HiO-tas® by ®«rtaln Aat>e3*gilll« Cereal CSisa, 275322-30, 
m 
f»mehiya, K»f Montgomery, S» and Gormanj^ J, 
Hydrolysia of ths oC-l-6-glu0osidic linka^© ©f i«©» 
maltose by cyltwr© filtrate of Aspgr^llus ai«r ttlL 
330« '^onr# CSiMt» Soe. 
lli»i»rkofler| l». A. I9l}.2a, Mastftii# aat#ri®l »mltabi« for 
ms« in the production of f* S» ai291»§0f. 
July 28,. 19l|.2. Abstracted ia mm^ AM%. 191.3. 
taftwlEOfler, t. A, 19lj.2b. MicroMal «®ylRs®#»-'tli«ir appli* 
e&tloa to alcoholic fermentation. a?#if«r» Mg®s% 1? 
CI®, 12)129-32, 35. (T 195-8, 201.1 
¥»d®rkofler, L, A* 1^6, fiecent develomenta la thii m«« of 
mold bran» I&© Frontier 9(^fo. I)j5«8, 16-elf. 
•WMiirtofler, I., A. ma Wmmr, B. t. 1^3.. m^rnMA ^ 
lases for saccharlfication im %h» ale^olle f«i»©atatloii* 
lairoaica Botan, 7sl|20-2. 
lliitrkofler, L, A,, P^iliaer# E* I., and Scho®n©, S, 1939. 
iiMS^^riflomtioa of starelb^ grain mihos for tM# id.<s®« 
hollc fermentation industry, tJs® of mold mjlm®m lad* 
Eijg* Qnm, 31*734-8. 
«®r&ofl©r, Ii. A*# Ooerlag, 1« J#» aM Mekal#©* t. W« 19l|l. 
Sacoharification of starohy sraln staite,®# for ©ttianol 
f«2««iitati©wi. Is® of TOld-Myla®#- fr^iwatiens. Free. 
tmik Aead* 0el« !|.6t225-^* 
l&il<@rtofl0r, L. A«t Suyaon, J# P.# layman, M« 1,# and 
E. Im 19i|.3. A semiHaiioro ^©thod for ill© duteaaiiiatloa 
of r®du0i3^ sugar In f@i»«ntfttion me>dia# I®wa Stat® 
Ooll, Joiir. of Sci, 17 J 251-6. 
Interkofler, I,. A. and Roy, B. E. 19^. OrystalliiatleB of 
fwaagal. «3.|a»*sayla*« aM ll»it-d#xtrlm«®» 0®r®A 
¥ili®rkofl©r, L, A., Saver son, (1. M., and doering, 1# J* 19if^» 
Sae<^arifioation of grain mashes for alooholl® f#*«nta-* 
tion» Plant-soal© us© of mold amyl&»®, IM* 1^. 
381980-5. 
llaii»kofl®r, I#. A., S«ir®rio»ji 1*, CJo^ring, I« J## and 
Ghrlst®ns©n, L. I9h.7» icameroial pr©Au#ti@n and i»® 
of «®ld bran. Cereal CSiem. 2i|.sl-22. 
a48 
II* S, f»aia0tl#a and Harketii^ 4datiilstrmt£@ii ant of 
J^iftenltwal and Industrial Chemistry. 19^. Maatods. 
and e®,sti ©Jf producing alcohol from grain Ijy th« fni^al ^ 
«yla»« process on a eomarcial «e:al®» t. 0ifft« ©f 
igr* fe@liiii©al Bulletin Ho, 10^* Ittgmat If^O, 
fan I.«ien, J, H» and LeMeng©, E, H» 19ij.6, ft® produetion of 
fungal amylases in submerged culture ai^ l&dlr ms« in 
the production of industrial alcohol, (Mf Abstraot) 
Jour, Bact, 51«59$. 
1lall®nf®lSj> Mm X9$l, Ens^piatisch© Synth#®® vm Ollgosacchari-
dtn aut Bisaccharidsn. Haturwlssens<ilaft®il 38i306-7. 
M®1, I, S. and Chin, K. S, 193i^« dl astatic a®ti"rity of 
Aspergillus, Sclenis# (China) 13j1193-3, (©riginal not 
available for examinations abstracted In ®i#a, Abat. 
29tZm* 193^.1 
Want, F, A, W» Cm 191% @®«3ps« ©f th# of diattat® 
A|per|illmg niger> Atad» Sei» MsterdM 
ll#lfr«a, K. !»*, ffeoapaoa^ A.# and SalkwsM, f» f# 1953.# 
k» oC*Is«®aitepyratt&»ylwi»gltt©ei#, .!•©», .toi, C&«i, S©e, 
Bil093*5. 
Wo®ln@rt A* 5r* and Lassloffy, A, 1909. Mamfaetur© ©f 
als®li©l» S, Patent 923»232 iTuna 1, 1909# 
Abstracted in Cham, Abst, 3J2198, 1909. 
fMftagishl, H, 1928. Sx® course of sa©dbiarifieati©ii 
^yargillua orygaie* ,S#i#B©© lafti, f&oto, i&p, fnlv, 
(f|.) 3s179-20if., (dciginal not a^ailabla for «aaiinatlon| 
abstracted in Ghoarai, Abst. 22? 1613, 1926. | 
Ifaaazaki, I, and tJ#da4 S, 19^1. Action of blmek*1^3i mylaa® 
©» raw, star#h. !• 5'#«r» Agr. Qimm S©®, ^&pm 
$0 |®rigS.iMl a©t available for axaaiMtieni abstraetad. 















CO 5 oO 
a 
o iH t—1 
CH O 
















0 2 ~ 4 6 8 10 
Per cent Dry Saccharifying Agent 
Figure 1o Alcohol Yields from Mashes 
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Figure2o Alcohol Yields from Mashes 
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Figure 3= Alcohol Yields from Mashes 
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Figure 6. Curves for Short Starch Fermentation Test 
